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1 

[W*a 1 ) ifi*«Bft»4 x 1 0 !0 c m-'GLtCfcii' 
<) a^WURft^r* C i £#*&£-ra¥$f*«g. 

{ w*w 2 ] »riBj/ y 3 >MtJS«^ »; a >*• iv$> a 

C £ £ r a§S*i| 1 <cEtt©*a§»»H. 
tiS*3S 3 } *3R/^ 'J =i >©Jt# 1 . 3 3 <fc "3 /J\g I ,» 

•> 'j =i >3M*Jr * 4 1 1 twit* -r a mmm 2 (-class© 

titjWH4 ] urie^ y a^anasa. £8S*££f c £ & 
4$8k £ 1 a s8* 9 1 &c IB$SO*2»{*«S. 10 

h-C^i C £ £ T £18*31 1 ft t> LIS*® 4 ©V> 

-rn* 1 3g{ciE«s©*«^a. 

[«l^6j«»K*MW*#i-*a|ai<*««i. msB 
ifctfcJi©*HteJ15tf § fcfc^ y r ^ f ;na £ . MB^SS 

S£?L£1ff asffiigUI £ , fjfBmm©T»J£7E«T £ 
#?5JI££;*£>ti:ffiiA, 

OTBf "J =3 >SHU|B:. lrE»tt?l©JtfMH43S«T £ 

Wiaa?sBi±{c^fi£ s *>© t- * a c t Mm t ? a 20 
trs*3i7 j m&*> y 3>s^tK©^«e*u x 1 0 

"cr 1 J&LhT * S C £.*«?«£ * 4 18*31 4 K IBDc© 
[18*318 ] UIBSSSiSKtt. 1 x 1 0 !1 c m-'&Lk-C 

& a c £ £ -r a i-8*ji ik se«5©*«f*^s. 

[18*319 ] bUIB~> y =>>Mfbfs#C uBB^CCWSb-C 

gSTfMstiTua c £ &!&»£•*- ass*® 8 tcgass© 
1 it *3i 1 0 } mmimmo^mmm t-cmm 2 h few as 30 

*WT STSM8U*± • lWlHTlft«R«©IH»rt^i*«:a» 

iis nfcttjft*s*fr a*> y =1 >i?<bj££ Sr^f a c £ 

(18*31. 1 1 ] S?IB-> y 3 >BMtKJc«. y >*t 

a>©^i>ft< £ fc-**3^Wc*iTi>ac ££#'$£ t 

at«*391 0tcta8©3saW*RH. 

[ii*3fl 1 2 ] huib-> y =1 >mtmt. lxiccm 

- J «±©iS*€r^Wf a C £ £ T a 18**1 1 0 (C 
§S3S©¥^/*KS. 

[ If *31 1 3 ] ¥3W*»1R* IBS* a X?l £ . 40 
ME¥*ttS£JLK:. S i M4£ LT S i - S i 

fiuaHc j: 9 , > y a >mt«*jej«y aifi£ 

C £ *^S[£Ta^Jif*»S©$!{ig^J e 

(I8*3s 1 4 j huIbv y -3 >^{L]i£ffM-f axtita. 

wws.. ButB-y — h mmomm^m^tc^(Oiy y => >g 
ftja^M-rax^to'j, 

fllB^ y =3 ^B'fbHLbicJlNWSlM^jiK'r SIS 4 , 
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jfi ur«rE¥»(*S««iBtcM *Raat*ttt am 
£ 4 s p> fcwf a c £ £ r af*s*35 1 3 kbb^© 

nmmi 5] me^>;a>sft:M<DjR»tt. si. c 

1 »..,-. H. (ntt2tU:©»ft, xBOOiZn+l 

[SB*JI 1 6 ] WIB-> y a >S-(b^©)5)agSg* 7 0 0 
•CfilTKRST a C £ CC«fc 9 . BtjfE^ y a >BftR©* 
4 x 1 0 1 0 c nr J W±tC T a C £ £ 1" a 

* u- a 1 3 KmnQsm&tiMom&m, 

[18*38 1 7] «ffl{cHt»Ji39S3BSEShteiNSt*«iE± 
&<P<D®. ? * X-im? a . milBl£«!^ £ smW«c£$if 

aiiii*BB^.^ffM-r aia £ * $ e. t . 
fjiB->y 3>^tJi4^rax?ita, fijsEiggiiJt©i*3 

srtBijBfiwaxs-c** c £ *#a»£-r a t u-z. 

] 3 KiBiS©¥^(*Kg©SSii^S. 

[i8*iii 8] mz^yr j>$)\>mt lxt \ mtj i 

NM£©ffi)ilf t5IB-> y n >gftBs©fiSJiSlS 

%7 oo-ct<T(c!8^-rac£%#ik£-ra*u-i. 1 

[18*311 9] ¥^<*S«©3E^MM©TJfeffiJaK:^fiE 

BuiB-> y 3 >g{t(g^is{t Lrit^> =1 >^fc)g«-> y 
3>st^k*tcgaft-r a c £ k «t ( j , buibihsr^^cc^ 
«««4^jsifrsxai: c £^'#iHt£-ra^i?i 

(*^g©3U^a. 

[I8*3S2 0] *®{*S«©X»SffliJ©Tit^J?iiK:ffM 

stifcoawrtKi/ y a >a<b«*3BBJE-raxa£ . mria 
i"j3 >g^Ji<SriS^b y 3 >SfbM£v y => > 
ss<bJicc^fe-rax^i£ ; S:- fifcji^[DHcifi]*-5T^ii 

f a c £ wm £ t a ^mtmmosm^. 
[ti*a 2 1 ] tifiB-> y =1 >gfbii« y >fc<ki/*'a > 
©d?ft < £ h-i5^m b -c*j 0 , y =1 swrnz 
mtbx y vfej-sy-'^P^c^ft < £ *>-^*^ufc 
t?ie^ y 3 ymm^mz c £ z<&mttzimm 
1 9«fciai8*3i2 0 tciam© w*«s©s®m 

[i8*JI2 2 ] BiiiB^y 3>KibM«. 1 x l 0" c m 
■*6Lh©*«*** ut^ac £*#ti£-rai6*3i 1 
9 SfcttHMOI 2 0 tcl2K<!>¥«{«KB®WKlErft. 
[St*ij 2 3 ] HjgBf y 2 >S(bM(a, 9 x 1 0 1 ° c m 

- ! a±<D&mz-£&bx\,>zc timmttrnxm 1 

9 <fcl*W«JS2 0 «tfB$S©¥^f*^a©Mi*73f£. 

[st*ii 2 4 ] mis y 3 >iHfcwt. i«E{b^mt@)a 



3 

^/J^ tCW, S i - S i Jfr&fcJ:tfS i -C 1 *£££J#o 
f k*«#d * *i ri > £ C 1 6#tt i T Stt*a 1 9 * fc 

[M«qi2 5 ] WEftettB. <b*«#S i B C 1 ln + I 
*fcttS i B C 1 ......H, (n«2«±CDfitt, xl*2 

n + 2 J: i^iBR) r*« C i *4#»± TSI*#a 

[m*m2 6 ] BB^ynvBftjBtt. a 5 o-cj;^ 
fit *«fltr »j« $n^ci «#a 4 -r * is* a i9«/c 

[t§^2 7 ] wiEW3>Bftiit*flE-r«iar, 

MSBft 1 LT C - HiB^*J <fc O'C - N<S£<%J?tt < <± 
[I»«J« 2 8 ] fttEi/ y 3 >£4hA<DJ$ABS« 7 o o 

■cartcRje-j- * c t ic£ o . R«fe^ y =■ >»tR©* 

JR«KtoJ:ettlBIWtt*4xl 0"cnr s £U:«:"r*C 
4 «r<Mft ch T ^IS^Ji 2 7 {C8EttO*»i*iSBO«aS*' 

[0 0 0 1 ] 
[0002] 

iL©»a?L**-ra«iB*fetwH[ (sio, ■) 

attars' 'J ^>^tM£ff^^£t <^t^ s ^> 
tc^naiot/ y 3 >ffifUR©fb^B«aa«wwB ( cm 

P : Chemical Mechanical Polishing) J; £WJgX?I 

r. RiHEBQ 0«ii*»«te J:WaitOill»*i* 
mm V # % 7*P Hz * ttJB^i^-C & 4 0 
[0 0 0 3] C©B®«8Stt, ffl*.»B3 7 tc^-TJ:^ 
frJR^tKii %Wil&f * IC/B I > *> ft & . B3 7«, D 
RAM-bJKDMOS F5>y**£* + *A'S#ffifcS 

[0 0 0 4] ID*, 6 8 1 BS/'J =J>JME4r7RUTfc 
0. C(DS/i;3>S«6 8 l©*ffifc»F W^StttB 
6 8 2#JBJ&c*vCl»S. VV3>M6 8 l±fctt, 
KU^>S»8 6 8 2imisT<D3>i?2 h*-^6 8 
3*jJ:c;ch«:/rLr FW>}£tfcJ16 8 2 fcBtfSE 
ffiffi 6 8 4 «*-r*BHfelUI (SiO, R)6B5 # 

[0 0 0 5] h*-;l/6 8 3fc<fctfia»»6 8 

4 ©rt»tett, * > 6 tt&a&»EtIl 6 8 6 
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££C3©. h*-^8 8 3*sJ:oqensfl6 8 

4<Z>ffiJ2Ktt % £/»J 3>B<bB8 8 7 sWBlSSfttl* 

[0 0 0 6 ] CCtlt 8ii*E«8 8 6tt3>** h 
*-;U6 8 3tcBBLTt3:*0rt»*(*te»liS3hTli»* 

jastiTt»&ii. ai&»ea6 8 6ra»i&*ftTi>fc 

[0 0 0 7] C©a©^y3>SlftB6 8 8tt* + ^' 

±ic»jasnaT»++^s/**«6 8 9 £a&*BB 

6 8 6 i<D®ftSrBSjh-raciCC*i. 
[0008J*t? ^*6»«W, BBttlMI (SiO, 
A) 6 8 5tC*+;^>£fll£):3>*£ h*-*, Tfrfc 
i5T2l5* t ^ ^tS^rn * fiv -^fflKB4««H- 4 
fcftOSa*?L«:R I E (Reactive Ion Etching) TffM 

ffi»«tett»j?J:t<DWtia^ y ^ >^tA6 8 8 *s«ffl 

20 [ 0 0 0 9 ] n>^^7 F^-;U6 8 3 OjSffiK^ ?IX 
SOSiXStcJ: dTKU 6 8 2 ^m^Ett 

6 8 6*)WEELfcl»Jt5fc. Ti/TiN«»B6 9 

0 vTJ$)vmt Lxnm s tit i ^ e 

[0010] Efltift6 8 4OTX^^7 Hhs>s i£t±oa 
^, SiMiUy^DO>7>(DCS)»/c 
BB*HEtt©RC»CV D&r*«W£4t^«iaASS 

(LPCVDffi) CCJ:*3, ^yn^S-ftH (DCS-S 

1 N«) 6 8 8*JB/SLTl>fc. 

[ooin u*u«c*$6^ ctJba^wuftSttfctta 

30 TOJ:9ftlHB*s*a. 

[0012] DCS-S i NJ3g6 8 8 «C»"T 4BmMttR 
KSiO, g) 6 8 5©CMP*CJ:6i!FBiS* (JBPfl 

$&&me 8 b<Dmmm&/Dcss i NM6 8 sow 

ABB) tt3 0aBr*<Sri>. 
[0013] Jt<Dtc&>. E38?S6 8 4 OjWS©*«ft D 
CS-S i NAB 8 8^CMP^C<J;-pri^4T4X?i 

r. mrnmm ess #wm#±mt hxwmhte < « 

0, DCS-S i NA6 8 8*ijB*JWBShS. 
[0 0 1 4] *©IS». B3 StdjjK-ri^CC, DCS- 
40 S i NM6 8 8©RBdsS8tjBJ:*3fc»< S 
i2^EM6 8 6 iT»* + ^**«6 8 9 tOIBlOy 
-^BflfcWiiJOUfcfJ , BffiWfiTT *tt f CDBHtftt 

[0015] +t^^a>^ 

8t-jv7^citfffl$n^^ Jdffiufci^aaww 

iSii^fie^6 8 6 tT»*+^^*B«8 8 9 £#Jftt 
t"Si(r^BBBaMec*. 

50 [ooi6]ic%t s $2||$fvw7>oiii® 
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itte J: VT&mittcftt 4S*#K * 0 4. C ft e> 

ft ft»{bWitf>*>tiS--#. ai&AEHQfi&ffiftfe 
<fc SficDJBK ft S ft r t > 4 „ 
[0017] «it«DRAM"Ctt, XaWbDttHtfM 

[0 0 18] COfcACCfflitfDRAMrtt, 
h*-^©#«B*G>, JIHIBIHI (TEOSKftBW) 

OKi^y^V^tB (S i Nil) #ttfcti4J:5K:ft 

[0019] COiOx? b (R I E 

*b fcUTTtttoti*S i N*«, RIEcDjM 

Htt*^ "J ^ >BHtKL «*.«B P S G«* TEOS1 
tC»LrT»»H5^Ct^£a«-C**. Etc, JR^-OIKJB 

[0 02 0 ] C 

■3, f^-M»^R 1 E* b y^-HiLr 

rtt, Kf4K:t/^aD^> (DCS) ir^-r* 

7 8 0 "Cffit L P C V DfrCJBJfcS ftfcttiRW 
MB&S i N»Wlt>6hT*fc. 
(002 1 J C SffMUcS i NKt TE 

OSfli^rR I E"f 4P20TEOSJSOS i NJ)l('C*hr4 
R 1 E«lRth*S7aa[tflS<^ 4fc. fOS i NJBOIS 
«5tt7. 5Sier*ofc. 

[0 02 2 ] L2PLft#£>> C<7)7. 5<kl»5R«*tt 
ttttM** \,K «FtC*aSrtt*-?--*ffiOli/jN*Cfl£t> C CD 
R I Ex b »^<-fll©Sfi^*-?*<*©E*(IBSai*/c 

5 ^o^iSma»<0DRAM"CttCOR I E* b t?^- 

it. 

[ 0 0 2 3 3 *fc % COJ:5ftRlEXb7A-KiL 
TOS i N»D«ffltte-v b»SB©*ftfctCoftj&sg, 

[0 0 2 4 ] MCC, KjB^D-fe^O^e, R I EX b 
?^-KiLTS i NKffiffiL/cii^ BPSGE 
T E O S B*<DBtfUB«:j8CI*x * f-V^tc «fc 0 J&SfcO 
fc«fc, R I EOMxmtZS i NJK*x 9 

[0 0 2 5 ] LfrU C©»£. HDflkDT^frbtt 
HDa^S^fcaMC, BBPWfiffiOS i N 
4 R I E«f<DHrt*-tt*i3<£^CffinttC»C 
4, S i N«©»S#iJE»Cc«»3*-n*Ci, ZLXis 
y=i>»«*iHSR I EfcS&rfc*«c»gy^-s># 
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b^J^i£#T U*^»ft#*iC4, ft 

[0 0 2 6 1 1^ JfcEHTtt. F»»©S*8 
B<t«*»*l"Sfc»<D«*a«»*lT53W. 7 8 OX 
(DCS) */BWtLTI(HiLteDC 

s-s i NK«**ffi d/2 0 0) eccfcax? 

U-b^0, 2 (nro/m i n) Sltt?, @&l$ftJBS<D 
1 (nm/mi n) Sff©i^*>yu-bJ:f3til 

[0 0 2 7 ] — py?**OW*fcfcl>TttiB»CD 
&93ft#<&B T * 4 fc«> fc % I > fo«9> 4 R C iBSftm Sr 

«-T 4 C i *SsiJ*«c ft n> 4 e Ett ©iHK* W 4 fc 
«Mc, AKEtt^urM (Cu) EM*ttflJ-r4Ct# 
flttf S tm » 4 . CuHI*««ti /c^)ic «C u E*S 
<DBM t*5 J; C u EAR *<D C u Offififc 4 B&± T 4 '< <J T 
MtfiiZElliCtjiZ. C^'JTIO- otltteS i N 

■W*»Stin»*. 

20 [0 0 2 8 ] 04 0tCCuie^±tCS i NHt*^y TJB 
tUrfiEBLfc«i60H«*5SL/t. 0*. 70 1IJT 
EOSttftm. 7 0 2(JTaN« 4 7 0 3«CuE«, 
7 0 4«S i NKSltl^. CCX\ CuE*ttffi 
fe ffi I > 4 ii^r fa . EtIDB OR C BE»fi«© A:K>EI>n 
jMK t" ^ ©ffls^fc {*— flJJc A I EtR^c^ 6 ft r c » 
4o €-Ofc«>. aiSrfi»»Sti4S i NB7 0 4li, 
A 1 <D 'J 7 P-«ttr*4 4 5 0 •CijB^ftl^fiffr© 
ffi«^HK:ft4. ^^c, Ett^d9«K:»ajc^JiE»» 

(DnnttttBccaRs^isiifio^ite) (f) sg 
30 sd^> y ir - b ^f5x) ft zoi&mnm iow-k 

l%tm-%) 3&*«t»6tin»43&«, Cti6©*«4 0 0 

"cOT©fiaT?j^issstina4fc«)6c, 4 5 o°cei±-c 

^ h . Si N M 7 0 4 OfiEIRl* 4 5 0 'CWTOffi-iMrlf 

0 £**s* 0 % a«ttisair©iiSB3&sgp»ft 7^ xv c 
[ 0 0 2 9 3 ^aw*««r«. JR-W?«BHt«:f*i^ s 

t 1 tm to n 4 m^W4 ^ y - hmnraoiasu^oT 

X-^i7 btt*s**< ftoT#n^4. COck^ftT^^ 

ccitu< ftor*n^4. 

[0 0 3 0] ^O/cS!), HDP (High-Density Plasm 
a) - C V DiS*T EOS- O a *OC V Dffif ©flfflAJ 
K*%tin>4. L^Lft^6, S5«0*a-CiJ, Tilt 
^077 BMS^^l-iCft4P8 

#©*tt-c«, ^Jl^CcMm^K#1-4fc^(-c]IS^Jl 

^•fiK fesiuofc mia^ a 4 o 

50 [0 03 1 ] 



ffl»j£iyfcJi>©i/y 3 >^tS©fiSJ®*i44 . S i 
JM$4i l/ty?cio->7 > *ffll»fcLPCVD ?£ 

[0 0 3 2 ] L^L!fe*sP.« C©#ffiTJ&JjSE§*i?e> 'J 

3>s(tJi (dc s-s i nm) tctttzmmmm 

(S iO, K) ©CMPtCj:S?rigjI!f#3 Ogg-C* 
37ci£>. S2^^§r>£D^*J^DCS-S i NRfeCMP 
icJ: -,ri!**T-£.X?IT, DC S-S i NjRtfjMnM 

i ©na© y - & mm&wxitz & £*©msi*s * fc. 

[0 0 3 3 ] **W©»1 ©Sfitt. ±E*1t«:*jeL- 

r ft $ *xfc fe©r. i u rwaasi at> 5 c i & 
< , y a >mtm t ©pa-ciSjRit©Kns"> y => 

[0034] ±5E©jiP< . RIE^F j^8i l> 
tODCS-Si NMW. * y9->-mvat<o 

SMS!-(LM^©#^aSlfIK:*5^ 
j£ fc!E«Uia$ft©{£tt©a.#*> e. « 

[0035] *§tm<Dm2 ommt. ±.&mm *#isb 

i n-& s/ y =i > ww* s^awwsBfe <t * © 
[0 0 3 6 ] $fc, c uffiSio^yrKt o-c©. 30 

XvCVDtC c tO>-7> (S i HJ i7>^7 (N 
H 3 ) ^H^iL-tJSEJgbfcS i NJffi (77X'7S i N 
ES) li. g§SS^*i7SjStJt®W^:*^. 37 0 

•CtML//c7'7XvS i NM. Cu«S*ffil>, 10 
0°C, 1 (MV/cra) r©lSfS/Wr*!iU££IS}fel/ 
fciC5> «»BE«H#tCjM?&. CulcftT&S i N 
ttfk • Wb^yr*©*Si*i oonmsf&grfc&ci 
La>L/fc#e>, iESSSPfl-iCC© J: 5«:S|ffi 
^©**&S i NH&l 0 OnmOSOTfffitSi. 

[0 0 3 7 ] *§m<DW,30Bmz. ±K*1»4*I80 

-cfcc*xft:*>©T£*K §f«$#ffi<. *>oCu©><y 

[0 0 3 8 ] ±i$©<£5K, JRiP©{ft«Wt«:# 

[0 0 3 9 ] *|6?a©»4 ©Bfttt. JlSte^tt^lg 50 
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[0040] 

[»H*«fa-r sfcfeo^s) ±taw i ©sHtjasr 
i o 1 • c m- ai-c* 4 ^ >®tR**rr s c t * 
[oo4i] *ftWK«5iia»#«jt©«e^ffiB. s 

i Emt ITS i-S i *£-&*jJ:i>'S i -C 1 8^4t 

«rtb*ft*».»fcL pc v dsic «* *> , Bissau x 

1 0 2 0 c m- •' t(±©-> y =i >g(bH£lfMl|- S C £ £4# 
[0 04 2 ] ttc. *|^tcffiSf&©i$Btt£B©»ii 
J; 0'-€-OTtCBirie*lt:t5tJS4C>pf vx<D=t>* ^ 

-jwiwr-siMMiisjasJE-rsiat. iiii5ffi;B5!Ji©« 
scc^yr^*JHSi?BjsJt-r*xst. Mte^v^* h 
^-ju©i*igp*5t«-r sitttc, fjieiE^ijs©^* © 
is? s-CTctjrr-s. wsestftstsi snwtesst saii 

*BB 4 jefli-r 5IIi. WEESfl»©l*9»«r3(S«r i> 

««©^«B©«fE5/ y => >j«ui*»*f axsi 

[004 3 ] *^bj©J; 13 *<$fl*ji!a:«)S:iJyT©a t 3 T 

[0044] ( i ) > y 3 >g^bK»-> y 3 * 
*. 

[0 04 5 ] (2) ffi3R/^y3>©ibWl. 3 3J:<3 

[0046] ( 3 ) ^ y 3 >gfbM«i«©rt^C^nSt5 

*iro2>. c©iS©r^-^^ Urbta, ltiionsr^^ 
^ hibr**. 

[0 04 7 ] (4) S i JPftibTS i -S i^teJ: 

ys i -c 1 g^tnt^i^ffli^cLPcvDai-c 

cfcD, tS^iagAM x 1 0 !0 cm--'t;.±©>''j3>m 

[ 0 04 8 3 jy&KKCB, S i M*4i LT. S i , C 1 
(n«2fel±©S«HBt) . SfcttSi. CI,,.,.. 
H, (n«2JW±©S«i$, x«2n + 2«T©S.« 
«) te4{k*ftt«l»4. dt<5M»M(c«. Si, C 1 

[0 04 9 ] (5) £/yn>aHbil©fia8lafl[«7 0 0 

•cemci&jt-r * c t cc <fc o . u y 3 >sftiB©s«ai 

4x1 o ,s cm- 3 «±ic:-r6. 
[0050] (6) ^•yry^JV^tu-cT iMtT i 
Niioi§»\ ^ y 3 >a-ftj«©fijEBfflfit 7 

0 0-COTfCiaSTS. lEif.i«©7X^i' hib 
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[0 05 1] #«W#6©iB(£«:j:n«. LPCVDffi 

&m\.>fci' , j^i'&itm<DimfiW<cts^-c. s aim 

iUXS i, Cl, l?©«f:5tt:S i -S i&g-fcJcO'S 

i - c i m£i£t*{t&si&mi*ti\i. *>')=> ^wntm 

a >SffcR«r»»r*4C fc. *fc. «?S£ 

tt. SBHt©fii^flWfft-c*4LPCVDiS%ffli,>r 

[0 05 2] C©«©S i H«4*ffllf>fctfte«C 

«. 700 ■cwT©ffiia©^i@s-cfc. 3 ^mit io 

Jg©^a&*StG^t-&C<i:rt^a^fc. 

■C. ^yT>*;U®£b-t, Ti/TiNB*«Mt6 

saaiaa-ct o-cjgfix bfc^ y 3 >gjtjs©iss&gaB 

4x l 0 !, cm-'«Jht:*ifc. 
[ 0 0 5 3 ] fiKfllSK^ 6 0 0 TCJKTK-rfttf . 

'J 3 >&$]© U a >M{tM&Bl&V £ & . C ©Si© 
^> 'J 3 >B<fcJBKM5S*J<£ < . ->'J3 >»{ fcJBKcit O T 

[0 0 5 4] ±fE^2:te«fca*[l3©gfa£j»£*Sfc* 20 

±T? A S is ') 3 >^ f tmzm U fc C £ £ f & , 

[0055] LPCV Dft*ffll,^c-> 'J 3 >SlffcR©(S 

rnn-mos^x. s i Mius i.ci, ^©.t 5 

(CS i - S i|g-a-tej;0*S i -C 1 *S£*£tMfc£4&l* 
HH»ftB\ ^ y 3>^tM^.©rarx i^tMbr 

[0056] COi^^S i IWMZRI^XBfS.Ltcis <) 30 
3>Bffc«©*JR«flKi 1 x l 0 11 c m-'U±.X$>~> 

CVD8£JBt»T^£©rfi£3fe£gEfc&l,». 3 C 

©a© s i nmtm^ftm^. ■> y => >mm<ommm 
&h 3 < x # , ~> n >^fcjs©#3&Mcc*f -r s x 9 ? 
>^u-h^*<-c*. fty-ccufcMts^yrtt 

&i£< -C# -5 C £##*!> ofc. CO*icoUt(i, 36> 

K*M5<?§©iirf£&-r s , 

[0 0 5 7 ] ±fEB4©aft£)i)&-f &fc46K, 

jBffi-r sxs t . Href 3 >m<mzmi t uxnus y 
=1 >»t«*s/ y 3 >»ftJt«:g»T s c <t tcj: 0 . m 

[0 0 5 8 ] 3fs:^K^S^^g©MiS*?ii3:. ¥ 
^{**S©±*M»J©Tffl!M^5C^ 3 ft/c|H»Ct U 

y 3 >sf ttt^jgiis-r zxmt . mcv >; 3 >M\m^ 

WHt bxskis y 3 >SffcjR<& -> y 3 vflfef UKc^AT £ 
XSi*. fiaH*i*K^i*>orBafe@l8»J3E-rci«:«t so 
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[0059] iiS^it^SE©*?* 0(.»«tt«. WT©M 

[0060] ( 1 ) H5fB-> y a >SHttttt y >*>• 
o >©4>& < £ b-nz-s&L r *j 0 . f&-> <; 3 >gft 

[0 0 6 1 ] ( 2 ) auia^ a >MfcJt«. 1X10" 
cm- J JW±©lg^?r$WL-CI,»S. 

[00 6 2 ] ( 3 ) fifiBi^ 'J 3 >HfbJlg«:, 9X10" 
c m- J fil±©tt**d#lyri,»*. f£~> y 3>SfbIS© 
SS«2. 4g/cm ! «T, tt^ya>»fc«©ifcR 

mmizi. 3JitTr*sc<t*i»tbt,». 

[0 0 6 3 ] ( 4 ) ttlSS^ y 3 >Wfc»t. LPCVD 

Sfc ct o rjgjss 3*1. mEit^mmmicm^iim^0 

^(ctt. S i - S i*g^fcJ:i>*S i -C lS^}$o1t 
[0064] ( 5 ) mrtafk^-a«. Yt^SC*JS i „ c 1 

>,M*fcttSi.C .,H, <n«2#±©R«. x 

«2 n + 2<fc»)^3^iE^t) -C*i> 0 f^WtCB. 
If ^ a o i>is5 >/&5*5f 6*1-5. 
[0 0 6 5] (6) WlBS/ya>^tJRB. 4 5 0'CJ: 

[0066] *«^fC^5^«c^SB. 

^^©cflsnrt^fca^jxs ntci&mz-B;^? z> y 

[0 0 6 7 ] *I658(C ^> 'J 3 >^{tR ^CCS 

***wr y 3 ^ftfkj«*a{ki/r y 3>^ft« 
icm&ir 6cttc£K>, mm^(ci^—R-oiS}«(c */ y =» 

-c, "r" ©fei^> y 3 >Mtjs*tf 5 c t-ffnjmt & 

( 0 0 6 8 ] £ it, WJ=i >BflJt*fcttJR*£W3-ti' 

•sciccj;^. ftfe©Jii©i?ffitc#^-r-s^>^y>y 

K 5 C ttfiXZ . y - ^S3K©ffi?g^4 
ktfoZCttiiXZZ. 

[ 0 0 6 9 ] **. tt**s«r 5>-> y 3 >KfkM* 

«c s 3 bic >; >4s<fctK«Pa >©ii>/j: < t i>— ^*^W3 
[0070] 

[0 0 7 1 ] (fgKOgMim) ®lte£V?®2{Z. * 
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■J-IfflffiBH-C**. Ctie>C0Sli, DRAM-te^OM 

[0 0 7 2 ] tf, HI (a) CC^-TJzoiC, ja^potf 
ttfcJ:*), i/'ja>lfi] 0 1 KnfflFU4>J£ttWBl 

0 2««:Jf$j&LTMOS f7>^^^$t, ttt> 

rsmteitn <s i o, *> i 0 344pcmts. 

[0 0 7 3 ] %CCH 1(h) IC^f J: ^ tc, nratfitRR 

1 0 3iCnSK W>J£iftJll 0 2CC»Lt(D=i>*^ 

1 0 4*5<fcL» f CCD=i>* £ 1 0 4&:ft 10 

[0 0 7 4 ] ^iCi 1 (c) tCTSTcfcS&C, ^>^^h 
*-;l> 1 0 4toJ:V&mm 1 0 5 ©fflI3Ja*f<D^ 'J 3 > 
SftMl 0 6£R I ElC^-oXm^L. m>X4*>& 

Ate J: f ; 3 > * * h l o 4 ojgffi(DSffi*ffitc t 

iil0 7^ML/cfl CVD&tCJ:?) T i NKl 0 

[0 0 7 5 ]y:&Cl|2 (d ) tc^TJ: ^>Wf 

> (W) oajRJflcfitCJcO, ^>££> 04O 20 

-swsii^iBBg i o 9 zjtmrz. mm 10509^ 

T\ »tc8ltl^) ©aSttl 50nm, «»150n 

[0 0 7 6 ] CQj; 5tt«J8tt, *lB«CW«ii*iaiB 1 
0 9 ib-CO*>^^>Jlt^ffilcJBfiL, *l»t3 

> * * h * 0 4 *J J: 1 0 5 <D9MO*m 

& $ i/ tfy^isWfc cmp tiii, #a >-c nmtfiisR 

(S iO a JJS) «r±fflKJBJiSL, *UTE«»1 0 5± 30 

[0 0 7 7 ] h*-;H 0 4OJSB!*CJBlSSti 

fcT i JM 1 0 7 teJcO'T i NJ13 1 0 8 tt, «X«<DJ*X 
«CC J;,TFM >}£i*J§ 1 0 2 £ Waii*i3» 1 0 9 

£ ©sjs*B5 <- fc*©^< u ry * £ l x n< e 

[0 0 7 8 ] T i m 1 0 7 *5<£OT i Nil 08(1 H 

A, ^ »J =J >^fdl 1 0 6 CDj&fi^f* * 7 0 0 'CT&iSO 
/aflHi&E fc -T £ C £ tfifiWC & 4 . 40 
[0 0 7 9 ] ^»;=J>»fcJ«l 06ttLPCVDS*f 

lk(JbtC&££, B4 lfcStrJ^K:, EWX1 05O 

> $wtt jW* < , v * v i u r ommzmc s a 1 > *> 

[0 0 8 0] LPCVD'ffiCDii^-Cfe, M4#* 50 
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fltrfcttn** i o owc-rsc£dsr*«. u^u, 

COKDTO^iffll^c LPCV DffiiCt^, 

[ 0 0 8 1 ] ycCCH2 (e) tCTR-fi^tC, 
^ * > ^ J: 0 waii*iB« 1 0 9 J: 0 h±<D$m<D T 
i N«l 0 8%ffi£l>tc'&. Si, CI, 
P^7>:HCD) £ N H. *JBlr>fcL 
P C V D-ftJC J: 0 . »©rt««raiWitf J: 5 ^ ^ 7 
«*BI£brOS/y3>»tB (HCD-S i N«) 1 

i o*±BBcc»jfltr*. 

[0 0 8 2 ] CCT, ^aSSff « 6 5 0 # C, JK£«PrtE 
ttO . 5 T o r r , a«ttttN H./S i , CI, =2 
0 0 0 sccm/20scciDti^o COSl^frt 
2 . 7 n m/m i n TftS. 

[0 08 3 ] H2 ( f ) i-C^T J: ^ i-C, ^f-SP 

<D&*J&HCD-S i Nil 1 0*CMPCCj:0Bt*L 

[0 0 8 4 ] ^f^y»0iU(4B a, S r,., 

Tio, m®mmmm<D£mmtm^rj;zmm. t 

^mti^^TS rRuOj VO&mttttfr&ft&SI* 

[0 08 5] *lg0CMPtU X^U-£U 
r{i.'N2S^U^£^l$2. 5 w i%tfcfrht*Z>h<D 
&mii\ V(&*v KWfi«2 0 0 glit^ s 

[0 0 8 6] CMPfSO^*^Mrt9^iSC9Ji/»«'M 

e»«to. wBaff«fie*0^y=i>aTtKT*-sDc 

S - S i NJi^6 0 nm/m i n T&<£>(D(-C>tf L~C 4 
HCD-S i Nil 0-Ctt&9 0 nm/m i n(Ci#JJDT 

©3 0*%4 5tC»ttlg-tt4£3SSr#*. 
[0 0 8 7] C<DJ:^tCiURJ;t ; &^t< £ft£C£fr 
6. CMPtcJ:SHCD-S i NJBl 1 OOWei-iJBM 
tttURl 0 3T?#±U IKI3 3W*^Bt*3ti4 
C £ tt* -9 r ^ waii*iB« 1 0 9 tfEiH r S i I > 5 a 

*JB«4j <fc ^Sttoasi ^inx <&K3ir * * J: 9 k te 

[ o o 8 8 ] & tc, *mmzmc3:ft\z< t^^DC S 
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©ffiEkt-J . ttB£& iLtLPCVD ffi«rffll »T l> S fc 
Cii, *»i5PltS i JW44U"C««Ur^5S i 

[o o 8 9 J [EJ3cc, S i JK*44 0rS i , C 1 , 
l^LPCVDaUO TfM b 1c U »J a >MI UR ( H C 
D-S i NK) *oTO«KO^|gSS«<#14?:^-r o 
Btett5*t/Ct>tel»**, S i mW£OX*s#nv 
is5>&m\<K 0 0*CTLPCVDi£(C<J:9 

i!5«LfcS/»/3>Wt« (DCS-S i NJBI) *©*3R 
«»*8 x i O l> r^o/Cc iBR«BtB 2 
»#r (S IMS) tcjc^t&fcffir**, 

[0 0 9 0 ] *JW»«-Ctt, fiUKftfttf 6 5 0 'COW 

l>*»£tett, B3^e>1 0 0 0/T=l. lfittfiLb 
0 0 D C«T$cTfttf , fikfcOS iM%^^PP^ 

[0 09 1 )^1, J: OtC ffi&^Effi 

SU»CC2xyn>»t«l 1 0fe»J5fcT 7 0 

0 *CJ: 0 fcm^StiiT ill 07, T i NK 10 8 
©iH«M4*5«Ffc«ci^», 7 0 0 •CWT-casKt-r SCi 

[0 0 9 2 ] HCD-Si NJPDCS-S i NWCtb 

ibt^^ 0 Sn©Sl*», HCD-Si NIO 

^dcs-s i N««ctt^rj!jM(aflE36Jac»/c», n 

^«T<T«rta&>6TA5. HCD-S i N.iiDCS - 
S i NR4rjSK»a#«tt*©tt 1 S i - S i mi$<D 

[0 0 9 3 ] tt*J.*Jl/H f -*»6*«»te«H»rS4, 
S i -C 1 tt-&«4. 1 6 e ViHCD+NH, »4fl§ 

*4fcafr, mci&mm-c DCS-Si NMfc JctfH C D 
-S i NK0«Htc*ti-e*iBI«©C lM^WLt 
L*it4i, WiK<l>S i -C 1 IS«ttJjjURaft<D 
iS^HCD-S i NK*fcfel>rJ:9£<SS*i&C4 

[0 0 9 4 ] ft 2 ©Bad* HCD-Si 
0 fit >»*T fc SHUT * 4 * & T* * . B 3 (Cm bfc J: 
9ic, fiRKiH*#ffi<nt*HifC l«ff#W<ttt), £ 
fc4 5 0-C*j«r«««ffiaoJ:t)****ff (NH, 
/HCD= 1 0 0 0/5 0) -CiDC H*ft#i*<&-3 
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I 0 0 9 5 ] II 4 tC. C - VjlJjgfiCJ: *) *»/cH C D - 

l>. JWfcf)CE)DttCtl6©JWMtC3 6K:«S (N, ) * 

[ 0 0 9 6 ]B*>6>, HCD-S i NK©««*tt7 0 
0 - CJUtT©flEIHiStt«c*yl>r, a»©5";=J>»fc (S 
ii N 4 )*DBffl»(=7. 8) i0t(Sl»Ci*s» 

S i NKtt,.H*tc^jBT*LfcP-CVD-S i Ni 

iLttL-c2 0-3 o%mmm&i&i^ mxsnxmbtc4 

5 0'CM©HCD-S i Ntttt. 5 5 0"C7bS7 0 0 
*C-CJ&abfcejh*"CSLfcHCD-S i Nflg (7>*x 
TffiS (R [SCCM] ) =100, 0. 5 To r r , 

mmm=7, 3) ijteur, b«$*s5. 4 4/ns 

l>. SEHfttt 1. 4Torr, R = 1 0 0<DHC 

ti, B**#6«T4#*K:/hSi,> 0 c©«», 77X 
20 ^-J/Un^fiftK (p"Si NK) ( = 7?I 

S) AH^Sli. B«*#>h3lf>C4*>6, SM&gfl: 
**L,<jfc2>3tt4c4 # oJffc 4*0, I > to *> 4 *BI2 
«MB#CcJbSE©HC D - S i NK£ttHUR4 LTflEfflT 
4»£teK*&fc*0j&fc&4. *fc. B0 0'Cet±4 4 

5 o"aaT4ri*»a*K»*ffli^#. nciCBftffl 

^iSLtl^liHCD-S i NK©*S*"C*4# k g 
X 4- L /ctl^ r fe i^m^ B^JItt lift I » o 
[OO9 7]05^C, S/y3>»W4»©tt3(8ftQt4W 
30 lgiIS4©^^T 0 Baa»&ITaS(2amHftK(cJtW 

LTa<tt6c43&s»36>*. ^©asii, ^umiflwK 

l^H4'. S i -Nfr6tt4** h7-^*^^t>¥S 

©^ fir ^>^^#rrT 4 c 4 <t o r x * * 

F9-^*«J:0fSL3*ia3SP6/c4*it6<i*. -Tftto 
% . iBKiA A^lBl ^ « 4'«S©/h SCJt/'ja bK* s 

jgflt ? ft . 4 L"ccMp(c«t zwmmig.ftm < 

«C4 4*A6ti*. 

[0 0 9 8 ] cctu, CMPrvy 3>aMUt*K4 

[0 099 jrttto%, B6K:S%TJ:5K:. SEKiBJS7 
0 0*Cr^UfcDCS-S i NKKStfL, HCD-S 

t 0 1 0 0 ] Lfc*s-»-C, *SlttJB»©HCD-S i N 
Ml Ott. Sl^ODCS-S i NMtctb^r, TS|5+^ 
^<t/*ttfi«rn* §2v-^l£a5jJi2 4gg b LT4/c»©S 

50 [0101] «rfc. H6 (a) h:=i>>* v*-)imn 
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©i jf > y&#. 06(b) Bf— /<«IOi 9 -7- > 

[0102} H7tc. HCD-S i NWc#T*TEO 
SBMt«©R I EOStRJt (TEOSttftUxs^^y 
Oflt/H CD-SiNU 9 i^aff) ©/&Mfi£fc 

jjjyr^-t-Taai (r [sccm] ) vimm™ 
t. ntcti. fisj«aa7 o o'c-cmmucDcs-s s 

NJB{C*fr4TE0SBMbJBt©R 1 EtDlWhti^tt 
CCt. JtfltiDC S£tt*4£ LT. 0. 5 To 
r r . 7^-7/DCS jjfcEJ* («TR £ BSf ) 4 1 10 
OOitT. 6 0 0°C, 6 5 0°C, 7 0 0 'CX^MOtc 

mox-v i-ytfmtRii-v. ^■rt\$>7W!ig.ifi%htix^ 

W4£U 1. 4Torr, 7>*-7/H C DjjfcStt 
< «TR i «f ) * 5 0 . 2 0 £ Ltcm<DM1RktV, W 
tl i> 4 5 0 XOffiS T * Z © i> frfrt> ib r . iSJRhb 6 fl 
e*q#f.ti-5Ci*s^L/£. S*>?>, R1E© 

*B£tctt. 7>*-7?Sfi (R) *ttKUgtCHfe& 
< . DC S - S i NM4t21Sl5l«©3S!RJt*n#e>tiSC 
£#*#/•>>£, 20 
[ 0 1 0 3 ] H 8 tc. HCD-Si NK©J&KUt©a 

teSfiSc^tt^-r. ia^e>. HCD-S i NJSOti^ 
tea, 0t^ss2 5 o*c-ct>+»tt«Biaa*«i«r* 

■5 ££###>*. 

S650 'cxts y ^ >gf hn i i o j&^-rnti, /< y 

TS5)l>mtLX<DT i Nil OSOtaiflg^to-rtc. 
•>V3>HtIl 1 0OBRMBElS«rtt«T*2>. 
[0105]$ft. ±Ii^>B3S#&* 
©3= § * -C^SJE c ft tcWMM 10 5 0 |*3g|5^r iM&ikis «fc 30 

ntmmt&ifij&'pom $ t. xmtbiht fttcm^j Lxi, 

Wfox&z. 

[0106] ii^Kij, mmtm/# y ~> »j a 
£ > ^ 7->m£>ffimm < * y > 1- > k j: ■? r 
im t. -ca«&ii £ tir t» « , -> y a >iHtiitc$Jdi s ft 
tc-m&fotf ens. 

[ o i o 7 ] *fc. xmbmrnxiz. si&Mtoxs 

i, C] 0 ^U^tCOUTliiBSL-fcAi, i^mm. 40 

i , , si, c 1 10 &i's i - s i i m±.n-? 

tttttt. Si. CI,.., (Wdl, n = 2JiLh) fc£ 
© S i JElf4 5ffiut4 FHIS©3(l**if* ens, 
[0108] (02 ©Xtfejgffi) m 1 ©*Bt1E*"ett. 

&3ti£K©m>-> y a i<&{imzBi&t h »£tc » -c 
y a y a >a^tis©JBJ5fe*atc-3c>r ww-r 
x, mi tej:o i m2£m>xmw?2>< 50 
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1 0 1 0 9 1 tr. mi (ommmtmimc bxm2 

(d) ©IgSTlfl^ ffi^xm2 (e) iC^TJ:-; 
K. Si : CI, £NH. 4©a-&3t/^*ffll,»fcLPC 
V DttK J: 0 . 1 0 6 ©rt»%aibii«t J: 9 K -> 

y 3 >gftH (HCD-SiNR) 8 Z±W\imf&t 
S„ 

[0 1 1 0] CC"C. JSJSi&a«6 0 0*C. SCt-^E 
W0 . 5Torr, itSbb(.tN H,/S i , CI, =2 
0 0 0 s c c m/2 0 s c cmTW. C ©fitK^t? 
©^tJ.ijISW 1 . 4 n m/m i n t?*S„ 

[0111] #tCH2 (1) tC^TJ:9(C. ^1©J?JS 
Jf^JilBlG^-C, El»»flai}©*SW«&HCD-S i N 
Hi 1 0 % CM P K J: 0 L T«®4^iB-fb1- S. 

[0 I I 2] CMPa©JUH!£ISJIU:0. Mi 
©^iS-C^bfcHCD-S i NJM1 1 0©W^ilS 
«. ^3S©S i J^«£ LXV>i?va->7->zm>t£33i£ 
-r^L-rcDcs-s i NjSfcit^-r, m^ztttftfr 

->fc. 

[oii3] c<D£r>ic*$mtemicj:tii* t wmm& 

< Win. CMP (C J: SWJg«~> y a >18f tIR-Cff 
©*«)ii*3Btt%l!JHtr* S £ t fctc, Jpffl14©m>ftl 
[0 1 1 4 ] H9tC, ^M?f5^©75f*^te^-C)S^iS 

m>kms.xBmLtt&is y rj >^tn*©^ y ^ >©a- 

^B4. j£®^-?ti«J3c (XPS) tcJcSI&S^f/Hc 

;i. j#)Hisi£#sg;:b -3 1 4> s i - Nts^**rrs v y a 
[Oii5]|ioic, *^Sfe^fli©^S{c*Jt»r^ 

■U&Z%tz.XMfii,Ltc&is y a >SHtJR©N/S i tt«r 

[01 1 6 ] ha>&. )«ii-Mg^7 0 o-cyrr^n 
^t*aT»ih**r4^y 3>anfcB (s i , n, 

M) cky &i>y a>jfi«ij (N/S i ^ 1 . 3 3)©^y 
= >itfbtt (HCD-S i NJR) %^fiX-C#SC£*5^ 
Sfc, H^e. HCD-S i NMWDCS -i^y 
a >S|{ tK «t 0 4> y a > y g^-c S C £ 
[ 0 1 1 7 ] S i - S i ^BEMiiO . 2 2 5 n mt'S 
i-N^!B!8IO. 1 5 7 nm<fc«3 fe^U/cfc. S/'Ja 
>31»'tc V a >g[ tliK^.lf^ $^S£. Si-N*6 
h 9-i'3'Mt<SL3nS£^6.n5„ 1'% 
fco. ->'J a>jgfjfe^>y a>^YtJi«£'i£g!5S^S 
<. CMPKJ:SWlg)SJt*53i< ^-S. S/c. El 3 "Cm 
Lfc«fc5K|St|J©tt*aiS«>H< 
[0 1 ] 8]ii itc, ^Jfe^mo^ffitcteuriiXJi 
fflS^xrJI$fi5cLfcHCD-S i NJi©ffilS4dJ:c>m 
MiSS7 0 0 'C-C^fiSbfeDC S - S i NM©£K£fl3 
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[0119] ffi«tt«T©J:5«:l/r«^fc. D 

h f sat rswif -r s ^ * ^ =j >s< tsara 

*HFS140*S7-- fX-m-itc. :*fC, — 2#6 cm 
©jEjWe©««OS/ 'J =1 >tiHtR«B« D H F ?§?K-ci§ 

[0120] D4>, flfcRBK? 0 O^COSESfttaDC s 
-S iNt^bl (6©3*liHCD-SiNt*5 ( C 
CT\ DCS-S i Ntt7>*~7*ffl: (R [sec 
M] ) = 1 HCD-S i N»R = 1 0 OT* 10 

[ 0 1 2 1 ] H*>5k flaBaK^fi^«i'«KOfilr»H 
CD-Si NR#»e>hac HCD-S i 

N10t«. DCS-S i NR^ttAtt'j , 7 0 0"CJ:9i 

«RBBB*«<'i"*C<fcteJ;o-C DCS-S i NR* 
«3*>*flEOi5C^HCD-S iNR*SHc»e>h6. 
[0122] NH 3 iS i , C 1 , ©SHttb (N 

H, /S i, C U ) *1 0WT(CTfrf5C4T, fi&R 20 
M7 0 0 £ C, JPrtffO. 5Torr{c^tV>'^ 

[0124] *fc. BW*i UTteS i : C 1 6 CD^Jfi^ 

«bbs»*k < , <pos> y n ymix$> & ^ ? & 
t/yava^ftHftKiiK-r^ectt, s i , c i , . si, 

C 1 , , ft £ S i - S i ftftfc 1 ""^JSLbftoJ: 5 fciMffc 30 
tt. Si n nCl 2Ml (fc/cl, n = 2J£U:)ft£<& 
S i JKf4*ffll*r *>R|«<D«***» 6*l£ B 

[0125] (»3 cdsbsbusr) m+ommt t tec 
K«©aaiain:wffl»r*&c > 

fiM>JBflEtCtt^VS/>y- h^a-fe^ (A. Yaqishita, 
et.al., IE. CM Tech Diqest ,1998:p.7S5.) #ffilr>£*U 

[ 0 1 2 B ] *t\ 012 ( a ) £5** J: 0 tc, >' 'J =i 

BMbRl 2 2*#ttl>fcSL BIAicB^tttttMll 2 
3«:ai2s*Jgat-rSC4frCj:^r, ST I (Shallow Tr 
ench Isolation) fccfc 6*T#lB£1i5. 3R-Wt**i» 
R 1 2 3 ttBBfcT EOS 4«l»TJB«UfcBMfc«-C* 50 
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[0127] 12 ( b ) ICTfrtX? t-C, L PC V 

Dffi«rffll»ra»«>aiftr/S3 1 5 0 nm©^ 'J 
=3>Mi 2 4«:JBSETS. 

[0128] »KR)B ( b ) tcS-T J: Me, $&9)®jBK 
»r*4S 1,01, +NH, *#**Blr». ftfttk 

(NHj /s i , c i , ) = i o o o/i o, mms. 

bb 0V, /SHJBE* 3 . 4Tor ri bX L P C V Di£ 
tcj;^ WS 1 5 OnincDHCD-S i NM 1 2 5 
Mi/ U =3 >H 1 2 4 ±ttURfltT 

^HCD-S i NBl 2 5tt5 0 O'C^Sffi^JfflRiB 

mx b xmmt s *s , ce*<d > u a >m i tis-c * % d 
c s - s i nb». "a*, 7oo-78o v%moM> 

f&m&&Xb-oXBl8i i ?Z>. 
[0130] ±iEtt»*» (ttfiJt. JAWUr^KME 
-Ctt, tiOBBtBtto 1 . 5 n m/m i nt^SOT, 
j£RB$nflt* 1 0 0 m i n <b*j:4. Si; CI, (DftKtl 

<«nh 3 imzm&z&zctx. immmzszic 

[0131] ^tcH 12(c) &CtjVT J: ^tc, 7 4- Y 'J 
y«7 / SfcttE BlBBtfflC>r UJ/J^ h^*-> 1 
2 6^MU. COUy^ 2 6^^^(C 

ItHCD-S i N81 2 5*J*CX*»Sil^ U >M 1 
24^R I EScrx^y^Lt, HCD-SiNR 
1 2 5 i^JSaS/'Ja^Bl 2 4 4©«WB^6*-5y 
a-y-M2 7Wt^ COM, b^h^*- 
>1 2 6t«|«, 

[0 132] ^CHl 3(d) K7S-TJ:9tc, I36n 
maS<D»B(Uil 2 8t«tt<t»:J:0»*Uft:a, H 
CD-SiNg] 2 5*v^^iCOr-/*>ttA*<T-3 
t. «^««JiiK"CiSlr»l£»Il (LDD) 12 9«6fiS 
1*4. !£tt®l 2 9O»«SS*JnU(0«teftCtt. WAW 
A s 4#>t:ttt&XEE 1 K e V, K-Xt3xiO H c 

[0133] ^tCH 13(e) tCS1" «fc ^ iC, fi£3fc<OJH 

HMSDCS-S i NR1 3 0<tft*J*3 7 Onm 
ODCS-S i NR«r±BtC3BjaLfc», CODCS- 
S i NB*R I Effiicr^Wx7^>yf-SC4«cJ:^ 
ty- HfflSDC S - S i NB 1 3 0 C C 

&0 . 5 T o r r, StStt (NH 3 /SiH, CI, ) 
3W5 0 0/5 0r*S. 

[0 3 3 4 ] %;f£RB ( e ) i^^T J: ^- HMM 
DCS-S i NBl 304dJ:a'HCD-S i NKl 25 

ivzwcLxj * >&a &7 r> x % MT-mm&v V 



(11) 

19 

4 5K e V, K-XH3 x l 0 ,s cm" 1 © 
t 0 1 3 5 ] ttte. ftC'ttfUl 12 9, V-*/ FU-Y 

CC— ISl/Tfr ottfiK 

[0136] £KB 13(f) EC^TJ:9(C, MWCT 
EOSS^fflU/cLPCV DftftCj:0»3 3 5 0 nmg 
SOJinfUUil 3 2i±BtcJ8jaLfcfS, CM PSCC 
J: Q JBIBttttM 3 3 2 4 ffifi L Tflffi K C 10 
©££. HCD-S i NJRl 2 5ttCMP* h 
Tfffj < „ 

[0137] yucU 14 ( g ) fcmT i 0 CC, 1 60*C 
©l»^S«*JBl»-C HCD-SiNH25 
fclfcSU »^tC D Ea*JBl>"CMt»i/ 'J a >JB 1 

Ml 2 2«4« c 
[ 0 1 3 8 J C Ct. *StJBB«OJ8^CCtt, # £-y 

- h 1 2 7£«/?R? 5^«/=i>SftK£l,THCD-S 

1 Nil 2 5, HHetfilMR£ try- h«fiD C 20 

s-s i NHi 3 o^ffl^rc^o-c, »»TSJ;5K: 
fi»iM4W»**C£fc<kr>T, HCD-SiNUtl 

2 5 HBBDCS-S i NMl 3 0©^ 
? h x 7 * > y ©a!Rtt*W < ff5(5Ci/W^^ 

[0 13 9] COcfcoKy h 1 2 7 £ 

> y 3 >B<tJRK:*fT y- f* IMOfefflR© Ox^x 
* * > y©aHRJt#wir> c t ftm&-c$>z. wa* 6 , 

W*#RJB*k:x » * > y $ ftr U * 9 £ , **SS>' »J ^ 
>JR 1 2 4 £C D Effitcj: *5r**"j"*XBr, > 'J n > 
St§ 12HC^- */#A -p fc D , t U < ttJKB©*^ 30 

B 1 4 (g) OWrfflHCCffiS-r&WrffiHt^-r. HvC^ 
fefcotc. S£*fttli(D*trtt. s^»J3>K«i 2 law 
BUS ft* £ i> 5 RMIsWB* c © <fc 9 ftfflJBKWS * & 
©*E*j±-f£fc«>K. ^ttJ&aoJrOtc^s-y- h 

£y- F<mteifeR£©!H?. tmtcm\***ti&B8Buc 

[0 14 1] CCT\ HI 6K, ^RWIC^Z^^W 
u v istsvltim^XJ&J&LlLi/ »J a >flE-fb!R ( H C D 

- S i N fig) (* : H F = 2 0 0 : 1 ) vCj:£ 

MS 5 5 0 *mTlCtei,>Z!&mi£Jl% 1 . 4 T 0 r r £ 
LTt>£©«, KBtr*«HCD-S iNM*#ffiTS 
©tC«TS?TT«llSIH*JE< t^fcfet&S: 
[0 142] BJ:*)W&*ttJ:5fc. fflaiTfiHUTSia 
£'X ^ * > y U- h *J^C* < ft o r l» 5 C £ ftftfrh. 
Ztc, mm^&7 OCCTJ&ai/fcDCS-S i NJ8© 50 



4$H 2001-16809 2 
20 

(7k : HF = 2 0 0 : 1 ) (C«fc&x * *>yu- 
H*0. 1 9nm/rn i n"C»5 e l/^ot t MS 
0 0'CteJ:tf4 5 OX-C^L/cHCD-S i NJR 
©AMaa 7 0 0 •C"C?g«-t/c D C S - S i NJBfcat* 
*aiRJttt*ft*ft 1 . Bis J: VI 1 9, sfcXtK^ttt? 
i!E^/cfi£«S5 5 0 ^©a^-CttjBlRttZ 4 

[0 14 3] ^£Ur^i»I^ffll^cii^ ft 
BfflA 6 5 0 -C-CffJflt L/cHCD-Si NJR©JiKlRaft 

700 VTMSkirtc dcs - s i Nswcw-r aswtkts 

»l/T4#*llrJ!.ttlSftfc«fl! CsJc-MKiifeiC^ 

i(a^x^>^u-F«-r^ 0 ) 3&sB««:iec 

[0144]ifc, HI 7tC7fx-Ti:^CC. S iM4£b 

ts i , c l b mzmmcms. 5>u 3>a{tB©«.ii 
*^cgs (n, ) ^at-ri, «sfti>a^«:Jt^rxv 

-^>^U- h^2f^fA#<ft* B 
[0145] C©ffit*, fiEMaiS7 0 O'CrJUJdtl/fcD 
CS-S i NBItC*f-r-SS}RJ:tK:L-C2 4 0gaKft«> 
C£tcft>S 0 ft©flEB«ff-C3Bflc;bft:DCS-S i NJJ3 
JCUOLT f> l3tt©SA*^« £ £ * * 6 ft . Ltcft -j -cflt 
HatttWWrSCfCHCD-S i NJSfc^VDCS 

mtkttit < ffiftS £#A 6ft ^>o 
[0146] a±J:*3W^3^ftJ:^CC % *5-y- h© 

i\ y- h fliate»n(c»ti»sffiic j: a d c s - s i 

Nja*ffll*-5C£tcj:0, Vx-v hx^^>y^1f0l^ 

[0147] c©ck5tcurcDExafcJ:-9r*tt» 
^ j ;^>iii 2 4©H?*xaK:*ji»ry- hikdcs 

- S i NB 1 3 0 ©B«*»»W«:WliWC#, C D EX 
a©IRtca«y^--^»©IBH«:*335PTrfc»4f. i/t, 
?tta^'J3>ll 2 44dJ:y : HCD-S i NJR 1 2 5 
ti^ft^ftSWftx ^ ^->y-ci»*"C*4©-C. ? 5 - 
y- H 2 7B«»fcM$4'Ct*C£«:ft4. 
[0148] #*H0B«-Ctt, y 5 -y- H 2 7 £ b 
r«*£BI«tt:*tt*^y=i>ill 2 4£HCD~S i 
Nil 2 5©«IBJR«ffl^-C^i. ^*SS^ ( ;3>M1 
24l'* 4 HCD-S i NJR 1 2 5tx?f>^itS 
ISt^. y- HPJJSID CS-SiN)1130 tPBSCcx 7 

^ > yg? ftr u * ^ c £ tiKfcjnHW-r 4fc»«c*Ab 

[oi49] ufrLtefth, y^-y- 1- 2 7£y- I* 
ma dc s - s i njr 1 3 o tommtfmmic+fiWL 

ftS»^ctt£*ttft<ft6, Tftto%, $KMJS© 
HCD-t/'J n>a^tJRl 2 5 £y- UBS DC 

s-s i NRi 3 o torsvhtbtmtRitwmhz® 

X\ 2 7*HCD-^y=J>fi-(ti«l 2 
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>0 1 2 4 <DimJM, C D EC-CJ; 6|$£X!lfc J:tf 

mmtm i 2 8 ©isms (h 1 3 ( d ) > 

[0150) 3; tea 14 ( h ) KtRT J: 0 fc. # ^ -y 
- h 2 7 £|&£UT£OfciftF^cy~ h&BGt 1 3 3 £ 

y-MHMtl 3 34{/r», «*»Ta, 
0,^(Ba, Sr) TiO, &£<D*R*{*Jfo€>fc* 

*JH»LTJfgO. 2-0. 3 nmSffiOS i O, ■ 
(*BS) #tC7>*x7. i/7>««rffi^ 

TJS£ 0 . 6 n m<0*> 'J s >HfUi (^StS) 
§o COfS, ^»;3>a<kJR±«cy- htbSHl 3 3 4 
LT©«S InmSflE^Ta, 0 5 
[0152] ftf£lc. B 1 4 ( i ) fciST «fc y- 
VmmtLXVmZ l OnmlgOT i Nil 3 4tm 
52 5 0n mgK©A 11135 *«©rt««S«-r* 

£oic£mmmi>tc&. monmomyrj:^-Hm 20 

B133, T i N JIH 1 3 4 i$<kVA 1 Ml 3 5^CMP 

xm^Lxmrn^m^-r^ctiz^-ox, mosv? 

[0153] 0 1 -313 ©SOBBflrCtt, ^b$> 
*M 0 (t/'j3 >«E±^ 6 3 > * * h MfcfcW 

1- s fctf><D > y =j >3H bug o±i^ ccoi * x mm U % 
[0154) («4 <D3BftJg«) 0 1 8 «:«Wi<DSr4 30 

ar*5. cn^cDdii. dram^mmos 
£ & J: r3 > £ * h * 1- * ;u ts^fij 4 Sit 

[0 1 5 5 ] (HI 8 (a) tftt, V'Jn>li2 0 1 JL 

2 0 8, WN (Mft£>^7>r>) 112 0 9, W (£> 
^Xr>) H2 10, Si NK2 1 2#SM3*i, WM 
««<D#*R I EfcctOjWRWtcMU/ty- hffiffi2 0 
OZ^ZZtbX. -f*>a\tcj:9, n" JffiTMfflvC 40 

1 5 k e V, 5 13 cm- J OMtA s *>^£A3 
h. y- h«ffi2 0 0 CDMfflJCc V-^«2 0 6. F U 

-r>««2 o 7^*n*h»jsJEStir^a. 

[0156) 5X(CDC S4JR*4<hT*«0:ifc^atB«S 
(LPCVD) jSKJtf)^i;3>aS2 0 l£HStCS i 

a 2 0 0 OWfi©* CCS i Nfr6&&y- hflNStHMR 

2 1 1 tJBSS-r*. 

[0157) COJ^iCLT, ^'J3>S1520 i y- 

h ttffi 2 0 0 is J: y- b INStfttUI 2 1 I3jpe»«c0, so 
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7X^£ hit2#fIg-C, HzJUS^rOfcfctfttr**^- 
X *J 0 . 15^P >«|£ *t*^Ti«!#5E« 
**. 

[0 1 58) COTttLhfc. LPCVDfttCiO S i , 
CI, (-M^u^s^X OTHCDiBKT 
S) £7>*^7 (NH. ) *M(4*fX, BJR(Ni ) 

E*s 1 . 4Torr, mSib^7>^^-7 :HCD:1 
= 1000sccm:50sccm:50scc m<D 
afefttcitl, S i NK2 1 3£ 1 5nm«t^ (CO 
S i NH*HCD«S i N*i|*-r*> . tOHCD- 

s i rtm\m<DMmmm^®*i'*9Ymni*KR j 

EX h -^i-Hift* (HI 8 (b) ) . 
[0159] ±E©J0«*#"e<©HC D- S i NK<D.$ 
KIS&2. 6 (nm/m i n) fett*K:, 

[OlBOlSSfc SteCCSLfcB7*P6. RIEiim 
HCD*fflCifcii-&fcfie*ODCS*ffl^3feS i N 
R4St3!Riaarft-6Ci^e», HCD^/cS i N 

h v^~tLx (ommtevm tmo 1 5 n 

[0161] ^KSRBtUR M 2 2 0iUBPS GI££ 
UStBIL. XfcH, iO, t*StrSaft*t?8 0 0'C© 
JSLteffl (2H, +0 5 -2H 3 O .<*»JR) ) «f-9-C 
SmttttM2 2 O^^S-fbb, ^JcS i NK2 1 3^rC 
MP^h?^-iLT. CMPCCJ:»)BIHII6ltBl2 2 0 
(D^ra^ 3 7 0 n m«B0$£U IK0IMK1R2 2 0OI 

[0162] ^ffljfc^tttoofcflF^l/i?^ 

l/C. Sm«ttH2 2 0 (BPSG) «R I E«Cj:Qi 
=J>^>? h*-;l/2 14*HDT5 (HI 

8(c)). 

[0163] C(D^ S SiNfli(HCD-Si NJJt) 2 
1 3«BPSGitt«LTx^^>yu- Hmii>1t& 

I3R I Exh^^-T&SHCD-S i NKti, ±E© 

[0 l 64] ^-Citf^ftfrJfeejO^TaV^^ 
-^2 1 4cD^raOS i NJ82 1 3£R I Et^., L* 
U COBB. T«kOS/ya>ai«2 0 14ri»?->yi/ 

ab. S i N©H»0*s»4br3>*^ h«r«*ift^» 

i & # 'Jy'J3 ><DiI^iA^/3tliOR5^iI t b X 

mum } n mfflSittifafe^WT^ttWBiBa-cHt 

S1"^> (HI 8 (d) ) „ 
[0 I 6 5 ] mZTKbtcmi 6^6, 5 5 0Xt<±(flE 
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■WEE* : 0 . 5 T o r r ) -CflMOfcH C D - S i N 

n) , *&to^ 2 (niu/m i n) 8S4fil>#. 4 
5 0^rdc«l/fcHCN-S i N«i?f>^-^ 
2 0 (nm/m i n) «±i, B»BMtB<D2 OfgaJt 

[0 166] CO/cfe, Bl 8 (d) ©ISrOS i N 

ri, »*Bttt:J:4ilF«Hir»-9rt»fcS i NB&H* 

[0167] %tt*6C, 13 1 6 (2J$Bc|iU:SX ( N a ) 

%aur^ai>HCD-s iN*ots*r*5. a»& 

Witf4 5 0 r C"C« 1/2 0 OJW&BWCJ: 

[0 1 68] *JE?B*&©»BB03fedC-5tf«, HCD 
-S i NB124 5 0tt2 (nm/m i n) ©I&B2K* 
(£- 1 ) / (£ + 2) = { (N 0 
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* tf» htl. 7 8 0 'CCO D C S - S i NJKO 3 ( n m/ 
mi n) iOfc^hSl^+^SBB^ft-CASCitf 

7 0*C*C 1 0 0 (21 m/m i n ) i^KiSSW & 4 & 

[0169] ±CC0«CCHCD«rffl^-C4 5 0'CSttcD 
ffil-cs i N*»RR-r4Ctk:J:0. i&m^ 

[ 0 1 7 0 } C CX\ ■WS** s 'hS^©tt, ®£#'Jn5 
io l4*4«»KHJ3ibri»S. Tttto%, B«*4tK* 
(•£, TieOC 1 aus ius-Mossotti 

[0171] fcte, T1BOC lausius-Moss 
o t 1 i ©fttt, Ashcroft. M e r mi n %<D 
Solid Slate Physics (Saund 
e r s Co ] 1 eeefi (1 976) ) OP5421-C 

CO 1 7 2 ] 
x a ) / (3x e 0 ) } x (p/M) 



•♦Clausius-Mossott i 



CCt. pttS&K. eimmm, Mttfl^SL ali&ffi 
*r*«. £„tt*ffiR«*. No »7#WKn 

JJB©«KffiRfI*<DHCD- S i NB#HffiT*/c© 
tt. ®8S<DHCD-S i NB^SBBrSfcCittJ:* 

[0173] BJiBU/cJ: ^iHCD-Si NMl* 

RIEXh »^-4 L"r»(B-r*^:»CCi2«aB»»D 
CS-S i NB4PJDr, 3&>o»TO#**lJ:Si/h3 
lr»C43&»6, fi£3fc©DCS-S i NB^Jt^-CBI— OR 

[0174]*fc. h^>5/^*»144*iL/c^ 
U h7>^ * <D«J#B»IHASi»a)T £ C 4 

*k J: o r «4( s ft 6 c i cc J: o y - * sRo/stia 4 ft 

t0175]HCD-Si NBW, ft*© LP-SiN 
B£Jfc^TB#;MR# lxio l2 cm- 3 4^<, 
BBftJ: 0*»T*a>*3R4B^-r Sfc». <£ OB* 
ft * - 5 * - z/ 3 >#j*#* S c 

[0 1 76] HI 9tt, HCD-S i NBOS I MS(C 
iSiSS^lSlOTcSR^P^T-Y;!/*, 1 0 0 0'C, 3 0 

I'Cjzz^km, i&m&w^<DB**oi' m (cps) £ 



& (CPS : 1 »*fc9<D#$> h») ?rSUl^. 

H©«l*©0»7bS9»ga©«H*SHCD-S i NJ8 

[0177] cc«cfi?Ofca«c, 7j<^ii, JKWHIfcj:*} 
1. 5X1 0 s CPS Hfffr 64xi0 J CPS|IS(C 

(CD l4#!*ai«rarWS«i:Se<b«*6*ittdio/i:. 
[0 17 8}tt*$. CCt. rx-;HWOH}*Btttl x 
30 1 0 2J cm- 3 tctl^L, 7x-jl/aoH»»Jl x l 0 
"cn-'HT <«MBHIHSIT> K«£T«. *fc, 4UR 
ttSttl x l 0 n cra- 3 (C&^ e COiSKHCD 
- S i NBttTx-;l/r*«O***Jtt*fX"r-B0-C, 
amWtC > V r3 >^> ^ ij > F £ * - 5 * - h -r 
& C 4 *s pJfig 4 Bt>n S C 4 ffiftfr -o 1c. 

[0179] 7 t ?zv%m^tcit¥mm& (p -c v 

D) ffi*>L<B^>t7>*-7«rll5(»4-J"6j(EE^b 
^Mffi/Sfi (LPCVD) S-r^JiL/cS i NBT«± 
2 0 fc -t 5 CCfSMffiS^T^S < , 7 X i7 h ft 2 ?1S<D 
»±fcJaBr«4, IS^SB<D^±g|5r'j?< , TWfcJ:?? 
WBTf» < ft o tc 0 , * /c*±S5(D x 9 «£r ^ - ^ 

[0180] ccDiittUMKittSt, BNIBKBSJA 

*fflB4 & DBIMUMR (BPS C*) tttabiitf C 4 
m?£<^TlJ5. Sfc±EOS i NJgrii, H 

[0 18 1) CtitCitibs *?9anis5is (DCS) & 



AO 
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1fi& < . 7 * h tt# 2 0 HRX? 1 0 0 % 

5 XOtt^tWT* 5HCD*Jfll»fcLPCVDttJCJ: 

[0182] *j8*»«*CfcC»rtt, R I E.X b 
iltOS i NJRfCHCD-S i NR*/BWcWiCOl> 
■COiM^fc. U3^btt*S6. HCD-S i NM<DRS 10 
^KftURli. H»±<DS i NM2 1 2 L < B 

hfljsos i NK2 1 itcfcwtt-c**. rttb 

C4it)OS i NJRiL-CHCD-S i NK*ISIBT 
SCifrCAO, HKB«*<DS i NR*s»6ii*©-C. S2 

ansa * ffia $ * « c 4 arajife-c & & . 
[ o i 8 3 } */c, y- h«ffi4 it 

# y v y 3 >/WN /WOSMfltiftjEP 5>& % 

fit? fc J: i > C 4 «"S 5 s "C > e 20 
[0184] (» 5 OJBBBffl) 120 tt*»W0» 5 

[0 185] TEO S m?$&ftM2 0 3 ©IBjBSjJMtifc^ 
yr^WiiUTaN (mt'JOZfr) 112 04, 
^JRi3S82 0 r 4LTCu#S*ii**l, CMPCJ: 
9SH*^ttS*ifcTtt (BIM) jWWS Stress 
(H2 0(a)). 30 
[0 18 6]COT«I±K 4 LPCVD&fcJ:9* Si 

, ci. (hcd, ^wxunsi/y^) try*- 

T (NH. ) Or, JSHR«/t*45 

Kl£*FftE£ 1 . 4 T o r r , 8E«tt*r >*-T : H 
C D : MS =J000sccm:50sccm:50s 
ccma/c^ SiNl205^10nmM0 
fc (02 0 (b) ) . 

[0187] t©S i N)g?2 0 5 GM&kVt&'t Z>?c$> 

2 1 kits-t. 

[ 0 1 8 8 ] 132 1 tt, 'J 3 >«feBc S i NK4 L 
t«S5 0nmOP-Si N]R, if 3 1 OnmOHCD 
-S i NB, We 5 0 niuOHCD - S i NHOfimfr 
%mi>. 100W, 1 (MV/cm) ©*E*ERfllL/ 
fcU$CD y - (Leakage current 

(7>^7) OSB^t*1f#tCEP»nB?FlH (Sires 

s time ®fiKc y - t iXtTsL 50 
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[0189] arfc. a«c u oittttt c u 1 • -f * >ce ± 
£ 4 1 >fc>-ft tr*i D . > w 7 ;* 5> y 3 >»K«t>fc: C u 1 • 
s «fe 5 fc c u sfitfAStt 4 a & &#-c * w r 
a*. ^#^»;-^®^ an*^H/^**w 

- # «ffl*ssjg u t: t > 4 ) jr*s/ * y 7tt*w > 4 1 > * 

HJ:0W6*aj:9K:. HCD-SiNiii, mm 
#5 0nra*Jj:CM 0 n mOl>*f *i<D*f£CC fc, 7vX 

■7S i NHcfcO t>cu<Dittt6c?itor^yTtt3&s*ac 
[0190] «c*j, c ctffia 4»y -^«**i»a«c 

S^b"r4***l!*L. 2 1 3!piS)WS5 0 nmOP-S i 
NJg-CtSl 3ft5gS, We 1 0 nm(DHCD-S i N1R 
■CB1 0 0 OftSS, if $ 5 0 nmOHCD-S i NI 
t?tt5 0 0 0»tl±-C*i« 

[0191]HCD-Si NJHtf^Xv-S i Nffii 
'0 t>« < T */< y TttaW*t«*»M*C 1 WE^lKir' 
?c#T££4:tx.<E>ft£o 

[ 0 1 9 2 ] 11 2 2 ic, iS«tcST 4B#P* (Break 
Time) &mits «*C 1 (CI cone 
entration) ^rtillHc 4 7 4 P » h L/cH^ 
?Sl//Co 22*>WMP4<fc*> tc C 1 iftEE^Xir^ 12 4'Wft 
K:M4*T©i»BD*s*<«i:o-c^5. r«cto*P-S i 

NBTtt, ta* (c i ) d*jnw**^i s «ci>©-cc i a 

HCD-SiN»rii, CJ««tt3. 4 
x 1 0 J1 cnr^taiLTteO, KtbCS^I^Ma 1 0 0 

[0J93JCCT, CI »«JMkttBE^» < Htc?S 
Ibtt^/c^ Cu 1 + j£»5C 1 Kch^y^ 
S n * C 4 cc ck 0 , J: 9 St >03fflB«l 3 ti & a&> o/ci^ 
H4fic*L/cJ:^i2:ffia«*L/cHC 
D - S i NJRt£RS$«s 5 . 4i*Sl*C4 jWJ^ ^ t 
C^4. HCD-S i Nliffll^i, WSMKD 

4 # pJJfe-C ^)^o C <D C 4 CC J: * E*8fflS»©&«5ifit 
^ODCS-S i Nmttmi>Xfo2 OXCCttS. 
[0 1 9 4 ] fcfc, »4, JB5©jOSJB«CCff4*?BO 
KtB«±EtclSSBW?s|£?lli*i6B& I » U tt*©«36*tt tc 

[oi95]*k, ±114 , m 5 ommmx^t, ^> y 

^fcWtcoi^Ttt?8Ufc3&s, **!BOjBtet*chicR6 
n^C4«»< . -ASICS i „ C ] (ntt2Ja±© 
BEft) , SKBS i n C ]^w-,H, (nB2Ja±0 
Bft. xtt0«±2 n + 1 «T©S») rEIRIttar^ 
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[0196] (JVB OXBJBB) 023 tt. 

iitr 18 1/ fcxaiKBBI"C* S„ 
[0 ) 9 7] [D2 3 (a) M\ SiSMEfrffiKJ: -?t y 
a>StS3 1 0±{c«?tifcy- J-BBfcJrCX-tCDffl 

H©*itfiR4*t rc^a o y- h y > y >a a io 

1 1 , WNB3 1 2*J«tt/WB3 1 3tci^r^aESn 
r**J. hBBTfcy- F«tl3 1 4 3M»fltS*i 
r^s. y- h«ffi(0±ffi«:«^ 1- »^>y:a>fifl:B 
3 l 5 rtsjBjfca fi, h BffiOBEtcttflBfiS/ U a > 

hfcy- h««0HHfctt5 4*-^y 3>BftB3 1 
7*sj&ffiSh, S%CC^^^-t/'j3>»tH3 1 70 
•JWtC»BPSG«3 18^M^ntl^ 0 i/c, m 

& v- v bbtor: 7s/ f w 

H3 1 9«^tl^ c 20 
[0198] &(C, 123 ( b ) fcSs-T J: 5 frC h 

«ffinDtcia»3 2 o wjbbjs *ifc«E±K > y a >n<fc 

JR3 2 1 *aT0J:^ *CUr»ISR-r4. 
[0 19 9] $1 123 (a)^UMSMMl 

LPcvDffitcj:^, ^yzj^mimzmm- 

B*sl#*teW: t M ; D-^ni/v7> (HCD, S 
i ,C 1.) feJ:yf7>^T (NHj) *JB0>&. ft 

<fcU. StRftfftt, i$HSSE2 5 0-C, #*8feBtbN H 
,/HCD=l 0 0 0/1 0, gff»Eil. 4Torr 30 
t?Z> a cntcj:^, ±BK:ttB«:**tr*^y=i>B 
{bB (S i N : HC ] JEWESS*!*. JzBzl! U/c:^ 
fr-C<DJ0cJSi£S« 0 . 2 6 n m/#T * o fc. 
[0 2 0 0 ]@24(-l JffiBStlfci'yra^fljbBfcS 

^ (O) , *JR (H) fcettfifi* (C 3 ) 

-cmmz. mm <n> Koi»T»-f*>*7$>h*m 

in^o CCtii, HCD?:ffl^r2 5 0 t CtffiiL 
ft: *✓ y bB#Wb £ *i % 1 » <fc 9 -f * fc» , * o 
±E(C4 5 0triSIUc>y n>ntMMlto 40 
£,2 5 0*CTJiRIKLfc^ I j3>B<fcJlt4 J *cti % 1 x 1 
0 1 2 c m-'SHfOttJR^dWS h-Cl* S C t a***. 
[0 2 0 1 ] J5S«LfcS/y 3>fl{bB*«W>*4 

ftfrcBfbU *B«*f5*rii/y=i>BMfcBl3 2 i(c 
KBtf*. £<D£*CD*frtt, O^fflfu IS 

<fcftR6 0 0T;, KftKHBlO^frS. COM^Ife^ 
HfcAO, B*#2 0XSttiW«-r4 2 2. 

9 n m?> h 2 7 . 8 n mCCJSJS sWfttnTS ) . $ fc, S 
SWPtt. 1. 5 6*>&1. 4 3^£3&A>U IS^>'J 



#H 2001-168092 
2S 

ft#-CBft«T Hi &CJ; 0 , i/ija >B1bBt*#fRB 

a*#-jTt/y3>B<fcH3 2 i^iSCttsti*. %a 

*K. ±iaBL*:*fr-CflUlLfc^y3>fiftH«, 

ttB^BHtr*. 

[ 0 2 0 2 ] H 2 5 tt. BKB c txttts 'J a >BftBCC 
S, B£5£ (O) . *£ (H) 4dJ;L>'iil^ (C 1) icon 

rtiifiS*, ^ (N) teoiirtt-/*>*^>hS* 

LTU3 n l/yn^B^tB'PKtt, W6XlO n c 
rn- J ?f:S, x] o 11 c m- f SBd*S*irt* 

E : 5 k V, * h : 0. 4 nm/»t*5. 

*/c, NS i 4 3 (Ifll 4cDNi/^-7-S2 9 0S i 

xio 2 (CPS) ^gr^-^rc. ftfc, HCD4ffll> 
T 6 5 0"CCStBbfcBB*4 x l 0 !, cm- J ^£r>y 
3>B^tBTtt, ±BiBCeftftK*5^-CN S i 4 
*>#^>H*5X10 S (CPS) T^)^/c e 
[0 2 0 3 ] *^?f^cj:n^, BfW^tCH C 

>^ fcB * JBBE b , C^U3 >Bf t »^ b X is y 

avo^sacc^y 3>B<tB*a*iitoc t*s-c* 5 D * 
ft. «Kf y=3>BftBJC M T" ^filtt^ilt 
t. ^>y =i>fi^tBt^y 3>B<fcB*cB»T5RK:f* 
BBBtfls^O-C, "f" Ofcl^>y 3^Br{tR«:» 5 

[0 2 0 4 ] ±»bfe«t?tt, ^> y 3 >B<tB<D 

JSJRBJS^ 2 5 0 'CtLfcJ^. 4 5 0 •C*S»-C*htf, 

tbtcw. <o,) #H«r<>J:<, ^v>sia 

B* S/'Ja >»<tB^3Eft pJft-C*4 B 

[0 2 0 5 ] (micomtmrn) m26 it. mmom 

^^i«tc^> y 3>Bita*«»atfXB*^LfciBK 
Bar**. 

[ 0 2 0 6 ] H2 6 (a) «, ffl«0*S65C J: ot'> »J 
n>Sffi3 3 0±OC^^it3 3 1 *W,l&Wct*<D 
ffif$L%Kl,X\,**> 0 3 3 2«^yn>ttffcB, 3 3 315: 
> y 3 >^tM"C& 5 x $:CTTii c 6 CC^0^> y a >B 
{tB3 3 4*±WK#lSLTUs. 

[0 2 0 7 1126 ( b ) tt, B-T-^BSH 3 3 1 im& 

snfc»«±tc*B««r-rs^ y a >»<tB3 35^ 
KaLfctRBiSbri^. cot/y 3>BMtB3 3 5 
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L P C V D iitc J: 10 'J 3 >SfbR£Wi 

filtL, C €>:> y 3 >SfbR£«Mb l/T > II a >B»ftRtc 
SOWS C i «c J: o r ft 6 ft 6 „ 

[ 0 2 0 8 ] flfcfttc, 026 ( c ) CCnxTcfc 5CC, jft^f 
»a» 3 3 1 (DWOi/ 'J 3 >BSfbR 3354CMPCC 
J: 0 »4 U r . S T I vCj: iSS-f^StxatflH' r 2> . 

[0 2 0 9 ] *3gttj&iStc J: o T 4> , 96 0%ieJ£tt t 

mm. x+ammnic m r ©*^y a 
[0210] imscomnmm 112 7^ $^03? 
it'Cv y 3 >wwt«^tria 5 fe7Ri//ciiiiBfnia 

2 3 (a) ©»Sk «l-»W»7Oj0fi»««ctjW&BI2 
6(a) ©atit^tffctffcJh*. 
[0211] *6fcJ:aW7<Dgtt^»C«, 
tc H C D *MJu/c L P C V DttK A 9 iBRi**r * ^ 

>afk»ojsuixai^y 3>»ftB^©scuixat* 

a >BM bR *SdM& tr J: 5 fc 0 TI » S . 
[02 12] if, [12 7 (a) CCSTJ:31C, MSB 5 

i tfi&as wcrmmM3 5 1 iKaw*****^ y 
3>a<b*3 5 2*®fisr*. c©s^y3>B<tR3 5 

[0 2 13] (ItiT, H2 7 (b) GCTfrTJ:^ •> y 
3>ffltB3 5 2*a<fcLttt3R*d*-r*^y 3>BJ! 
ffcR3 5 3 KaHfrr*. C©X»«ffl©ftfW*R6 © 30 
XRSR£l3«rc*6. 

[0 2 14] £6tC, 127 (c) fcctai2 7 (d) 
tcST<k06C, 127 (a)teAy f 02 7 (b) iHS 

kut, ^*ft*-rs^y3^ui3 5 4*8au 

fcf*. C©5/y3>»UI3 5 4*ttftL/Tt/y3>M 
fUB3 5 5CcK»-r*. 

[0215] jdatfc^y 3>mtRoj5atDB4^y 

0, H27 (e) tc^fi^tc, «HWCcBfl»rt*(t«: 
[0216] *sBfc»fllte Jtn», ^> 'J 3 >R4bR<DJS 

■xa i ^> y a >»it«^©ff»xa & &ttftBii ^ 31 
r©-c, *i/y=j>«{Ul©iiw«:W<r*c4*sr* 

^> y 3 >Rf tR^tt* > y 3 >»{bR<casiT 5 c 4 & 

[0217] tr*j. «±IBWLteJIIB--J|l8(WStBeii 

r« t l p c v D&rtt3R€r#»-r « > y 3 i»mtm% 

j&mblttfi. s/y3>ffitJK*«:s6«:y> (P) feJ: 50 
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tf#p> (B) ©3>tt<i:fc-*%S*S-tt4J:^«:U 

HCD*?J:LK7>^--7CD(ibtC$e>CCPH,?rffil^ 

CJfT>*-r©ffi«CS6teB,H fc «:ffil>5i:5K:f5. 
[0218] y ^ctWa>(D*4 < 4 
Ucy y 3 >B^tR«:»6 ©IBSJB«*4fiiaK: brlS 

^*^wr * bps gm) tia*rtfc*/dtT scttft? 

2/yn>K{tR*©y>fcJ:CfsKP>0d 

#st*. iE-n^ns - 1 0 w t%aa*cT6ct3Wff4 
IK 

[021 9 ] co&oic. is y n >B^tR*«c y 

£tt S C 4 Na^Fe *©»EW#tt 

C4*sr*«. H2 3r5^UteJ:^4«JSu:ffll> 
/cW^Ktt, ^y3>BMb*3 2 1 (C©»^, 

f6tcu>^#p>***f ss^y 3>Brtb«> ccr] e 

tcAomv*^ HL4BB^*l»Cc t TH«fc»JS£S*a 
r y a >Bf UBKS* LTKiMiUfcrx y ^ > ^'^ 

[0220] («g (ommrn) *^mowmt 
Maura***. 

[0221] Wxtf, 3WHHBf*s*tttct>fc-3ri>a^ 
[0222] ^aw*««tcs/ y 3 >«bn«raffi-rs± 

t? ©B8H i tt , ^ * < & W T # co 3 r?*s^ W 6 h 2 . 
[ 0 2 2 3] 1 . iffi^fS • »IBft^JiA«*1&ttS|i» 
f*»iE Cc c j r tt , fltM & BO fl * ft"? Titk± ^ {ft sft ft 

L/TttLPCVD^ffl^6tl*. LPCVDS^ 
1d%i$<DU "J 3 >a<b*(DiHJOfiW«l[tt 8 0 0'C?S 

a. &me*. ^yr^*« ( i/y*-fFJB. ii^tt 
fc«E>fc t «*ait8ooicatttt«i"r*. 

[0 2 2 4 ] 2. i'^>^ h »^«bl/< B^- 
K v ^ 4; t LT tt« S *i i 5/ y a tRO 

£tt % 5/y3>»bR©Rjf**<rs«e«3W**. R 

i?7^W < & i , 5> y 3 >S-fbR©/i5tRff$fiB^« < 
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ffittft. &JRIB<D««^Htt. ^y»M FJKDftfttt 

4\ mmaom^imx $ t &Njatfjts c o . 

[0225] 3. ^ >Kft*IOB«*«7 . 5 4 

4 . EMfl fa L < KBMIH®*±«B#* Lr < Wc l> 
XL£o 0 , »«M t^iltr C 4 fc J: £ y- h SffiBfl 10 
?B»©aB^*5 J: VB»raSEtt©**tf » Httc J: 0 , ^£ 

r4i^Dism^o^sji^^*r5 4, »*sattS6 

U /c#©>gffi£ fit <* fc »«c » , * + ' < > * 0«B*5 J: 

-fX©*3MM\ 41^>^ KDifc*:*JB< C 4lcfcS. 
[ 0 2 2 6 ) 0 2 8 4i<fcO'd2 9 (i, #SW©»9©|g 

**. cn60Htt, DRAMH2JUCDMOS h7>*^ 

* «: * * * 4 aacftTSrrti-c^iK t, tcmmz^ 0 

[0 2 2 7 ] *r. «jB<D#ffiCCffi-5"C, 028 (a) 
tC»L,/c«jft*JpflfJ*&. 02 8 (a)tt, -rf^y-fe^ 

StHROM OS F^>^7^ora«7U, 
y- h««6J:»3 fc l«±OHCctf ? l-3»tb<«!7- F 

[0 2 2 8 ] m*P, 4 0 1 ij 4 0 2 

K<y-h). 4 0 4tt^>^^>R (y- b) , 4 

0 5 \tl/ U ^ >MftR 4 0 6 tt^ 'J n>K{t)JS (SM 
ffitSH) , 4 0 7(ihP>f, 408ii->'j3>gft 
JR. 4 0 9^'J7^« (mtfTi«/T i N 

B) . 41 oiz&mmm (f»*tfwE»o *mo-a> 

[0229] FU>f40 7 ©&JKE«4 1 0 #®fci£ 

**in^j:t*ai5»©*^T^^ i-tttt. urn (srs 

1 5 Onraga, ttl 5 0 nni?lK) *C££ 0 '<yT-* 
W«4 0 9. &MBK14 1 &MK («A«T i 
NH) . £JSJ1 (fllAKWiO *«**»L/cflL cn 

6 ©£ji j$ -cjmw & . 

[ 0 2 3 0] #(CH2 8 (b) 1-CtSTJ:9CC. «S2 0 
0 n m©* t ? y'mmt hX ©>' 3>S5{tB4 1 1 

[0 2 3 1]^ >J n>fi<t]B4 1 ] ttiSR*oiS— r* 

40 7«ci«iB**c*c4<K»jarsse**«**. * 
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©fc» t i/Ua>»tl)l4 1 LPCVD 

[0 2 3 2] *fc. AyT-rf*^R4 0 9«HSH4*% 
Itfc*. y^OD->7> (DCS) 4J)W4Kfflt>te*>y 

a^WMcsuiwa, Tttt>%i/y3>»woja«i 

(cXUs^mm 7 00 r C, 3 3 0£)£ 

HIM Fl/J«$L/c^ *UM*©W«©*iSttft 
[ 0 2 3 3 ) tCT, ^JBBJBTB. 7 OO'CKTO 

fiaae^ pJte tt y n > v - x , M * tf ^ + it ^ p d 
^^^> (HCD) fcio'r^^^r^, ABMS 

6 0 0 f C, Sr&^rtE 0 . 5Ton\ ^^SSSibT > 
^T/HCD/^W = 2 0 0 0/2O/2O 
(*ti*n. ¥(Ws ccm) ©fiWSfefr-C, LPCV 
DffiiCj:5^y3>aft«4 i 
[0 2 3 4 ] y 3>SHtBI4 1 1 ojsfiRa 

ttttl. 3nm/mi n. "C*4. *^4CCjt0, J/'J 
a>Bft«t4i l m*Plcte. T«iir, 7j<^, ^ 
45cktfK**s$*ti*. *m>SJSW5 x l O n cm-\ 
8»Riifttt9x 1 0 JO cm- 3 ^^U^mmmt5 x 1 0 

iKS« J: VftJKttKB 4 x l 0 2 0 c m- 3 &±tm * L 
^. *Ote«)tCtt2/y3>a^tl«4 1 l©fiHKHS4 7 

[0 2 3 5 ] *SWltlt KSR©fla&«4 br> ^ 

30 [ 0 2 3 6 ] ^ic^2 9 ( c) CCfiVfJ^lC, h 

4 0 7(DW9M>i/y 3>»tKl4 1 1 SrCMP&c<fc9Bi 
Sra^¥ffltcr^o co4^, s/y3>MUB4 

0 64CMP^ h 7^'"tcMU-C¥taft^7 5„ ±IEC 

«/h5as^y^4D/x,i§2, 5wt. %4**6aa^ 

^y-tfli^, I^yfifitJ200glit^ 
[ 0 2 3 7 ] CMPOWJBilflttt. ASWftS^ffil^t" 
* C 4 J: y 3 Is V - 7> Xfc C 4 CC i: TKW 

40 mmoxmt j: o s h /co -r f *i<o > y =j tM €> 

*©W*aEtB2 0nm/m i n. t^t fttto 
ft. J: 0 * i- v -ftmmt bXOis ij n 

L r 6 % TOtK P^S 1/ r UlE^Kffi 4 K 
to h lr»H«ftPl«»tt3W» 6 ti £ C 4 tflHE 3 ftlCt 
[0 2 3 8 ] ccd J; 5 cc**tfc»«©*tt«: > 
y ^ ^tM^fiS-c^r* c4#w *©r, * + 
»^«swi©«aEia (i/ya>»tK4 1 iojbjisi 
pi) tf^ -y a*Ht##{tra 4 PpIss^c 6 & 

50 [0 2 3 9 ] s/c *Htfc^38©*aec ititt, ^> y ^ 
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[0 2 4 0 ] ^^U7 5>**JDLTI»&^ 

>- y a >sm tn * & t> % ft*£*A 1/ r ^ a i ^ y a 

igJt6 0O f CT, 6. 4"C*-3te. SftttDCS 
-S i Nfi, JRftttHCD-S i NRi^L-r^S. 
[0 24 1 ] #fcB2 9(d) iC7KTJ:9vC v uv* h 
;S£-~> £0J&U V"j3>»tK4 life io 

I£ftJl4 0 6£R I E (Reactive Ion Etcher) KJ:*) 

[0 24 2 ] >^ftfU 1 1 OR 1 E (Reactive 

Ion Etchinq) X * * > y U~ b ^MSgfCStr SIR 

[0 2 4 3 ] 113 1 ftc, R*t«*<cl^y 3>»fcBI 
OR I E U- hOflt«JUe«8?tt«r5R-r. H*>6, 0« 

5 0 D C3S-C. flEHiafl[7O0'C©DCS-S i N 20 

4 5 0W3:Tmi, RI EU-Him«<ft 
«. 

[0 24 4] 113 2 tc. RIEU-hiJ/';3>fflbB 

*^^S*2» ATS C <b 9 . ft**a*A Lft 'J 
^fiffcBWt^T. Rl E U- I- «r2«S»h3 < "C 

[ 0 2 4 5 ] H 2 9 (c) ©Hi (R 3 EXfl) T?, ^ 
»;n>fiYt«4 1 l^l/^F^'^-ytSfe^rir^j: 30 
l«ffl# (^^iUlit^) H\ RI EOx 

[ 0 24 6 ) B3 3&C, R I EI8trS/'J n >»tB4 
] 1 ®£&&%&^tcWfr*tt~$-* 0*. CM- 

pia»T«*oR i Eiw»o^ i ;3>»ui4 i 1 
[0 24 7 ]+t? yi&mmt uov y =3 ^mm 

3>»t«tt, R 1 EIS©»7f*4>* ft*»UR©*3 
«: » U T I > *i t i ft 6 t > . 

[ 0 24 8 ] ffi*o**o*AShr^&c^ya>tt 

ftlR<DBiJnfiB, ±Srt! 18nm, ftOSB^r 7 0 n m 
Thvtctf. *»W©jKJR3&s»AShfcS/y 3>Bft« 
4 1 1 ©BUftStt. ±»r Unn, 5 4 nmt 

[0 24 9 ] -rat^ a*©^y=a>aftMi*fflt^c 
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ismimvmmzz 0 0 nmte-r&M*******. 

W05/yn>sa[ftlI*«Utitf, Rl EXH«©IW* 

1 6 0nm*r»< Tt^> 0 

[0 2 5 0 ] JSLta^fcJ: 5«C3HOfc»««cj:fttf % ffi 
*J: 9 iffiSSU^^x y $Wtt©*« ^ y ^ >^ 
^tK^JsJEt-sci^ris,. u feasor . asurflfc 

«B«*^-3»JRc05/ y a >fift«*4BB-C * * J: 9 fc 
«c 9 . *»#^ < •/ * ©BflHfiMRK: <£ « »£Sff *48 

[0 2 5 1 ] t(T, ^1&f^ODRAMt?*4 1G-DR 
A M ©S * ©fit* l> X Mim CCt^n^^-^ e 

[0 2 52] B34 (a) tt*RW©^y a >MUJI* 
fflt^DRAMOKffiB, H34 (b)ttf*(7)y'Ja 
>a<tlllliJBCifcDRAM0KffiBI«rmbr^*. 

[0 2 5 3 ] ftid, SIIHO^aBfr^-f ^CCte^TB, 

St-rsflsw^tawttcaoTi^. *<d/c»» sec 

So H2 8*5*^82 9 iS*j6-r*«P»6ctt, n 

2 845ie;ia2 9iH— W#*ftLT*4. H*. 41 
3ttLDD«iB4Wr4v-^/FU^>ll£tJlB» 4 1 

[0 2 5 4 ] f4SIil h««4 0 2 - 

4 0 4 &&KEiR4 1 OiWc^ttSc *ffePJ&C<fc 
h^S • ^RffifflfiatCB, St^<fc 0 IRQ 
#ffi < , ^olfoli^> y n >MfLM4 1 1 *sjgj*S 

a*. 

[0255JU34 (a) KB. l-^S • ^®s2if« 

[0 2 5 6] *££«*/jN?<r#£&, ++^>^B5 
< T^>c £ j&s pj figee ft 0 , ARK) «: » » y'lt J X & ^Jn 

s<t4ctm5. iit>«>&RCj!maK* 

[0 2 5 7 ] BE*CD«»-CB, v'J a >^t»M4 
1 1 *2 0 OnmJKJSSf*. tt*©t/ "J a >WUI4 1 

i «, jiisstotctt, fltisaia;7 8 o i c, sie^rtse 

6. 5Pa ( S/^^aat"7>/7> J fc-7itfiJ:bl 5 
0 s c cm/1 5 0 0 s c cmO^tMti, CO 
y a >^<tJ]§ 4 1 1 jSKSSB 3 . 0 n m/m 
in. Sttr**. U^t. ^yn>HibK4 1 1%7 
8 0 •CTJgflfT * i , > < U 7 * 4 0 9 «^ 
»fc1*. ^]SS2.^4 lOii/ya >St54 0 ] iSJ^b 

[0 2 5 8 ] -tfc-tt, ^y =3>g-fkJ84 1 1^780 



(19) 

35 

ww-*/tan mos h^>^^*««[i»ei«:ft 
[0259] se*©awcfc. jfflHuc& 700 -cccr 

jflclSilKte 0 . 7 nin/m i n. -C*Sfc«b, J¥-£2 0 
OnraOtfj 'J a >mtm*Bl&? 5 

[0 2 6 0 ] JIKO^a-bxrtt, attWiti— tettS© 

0 . 7'P -b a£«rctt 9 KIHIWOJ&KIVliaCrS-r £ . 

tiftT i xS i y ytf-f F) JH (^FBtR) 

8S»tc«JB UT 0 * 5 ft:*, 3 > jr * h ifilStfJiB 0 T 

[0 26 2 ] W±j|^W9^ 4 ^fPP->7>4ffl 

y 3 >a<tH©»Jss*aec*5i*r , jsksisstt 

0>U *»9JJCJ:47«. ffifi, froJKI©vy3>SHfc 

H©7&tfc&&, r & ^«iaR©^ia»#«Btc«[ffl $ n 
a ^ y 3 >»t«©»j^a*«iE-f ^ci *spjte 4 & 

[0 2 6 3 ] *3tajB»-rii, * ^ ^ y 3 

SO&ttlR4 14, hfflU&Kttll4 14, 4 1 blCh 
[0 2 6 4 ] ^IfeftJBJBrtt, > y ^ >Mf LIIOR 1 E 

7 y mic <fc & x 7 ^> ^ 1/ - F 4>3l < r£ 6 0 
[ 0 2 6 5 ] H 3 5 ec, > y 3 >»tK©«MR«!£4 ^> 

y 3 >»tK©*7 ? m& <t*x7^>yu-h4 ©b 

*hJ:';«>i*SI^2 0 0»*S7jcr#«L//cfc 40 
©T'£>£ 0 

[ 0 2 6 6 ] ^ y 3^tl|ifitcKJRS:3B;Ar 

4c4-c, ^yavfiftK©*:? •ratia^i^v^' 

[0 2 6 7 ] cn^Sffi&vKCtiJ^b/£i7P^^4 
4- H3 6 (a) K^TJ:9^ ^3-^- 
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U hMB£tUH4 LTlWRfcSkS/ "J =J>MftK 
5 0 2*J&Sl/fc8L (S3 6 (b) CC^JzOCC, #7 
y®mzm>tcVxy h x 7 -^>^cj: t; ^ y 3>g? 

fc, {H*. 5 00ttS/'Ja 5 0 3 tt^- htttR 

5 0 4 BL D D»3tt*f 4 V - X/ F U -f 

A. 5 o b&mmtms&ZTjkL 

[0268] 

i m\t ItSi-Si JS*4j J:VS i -C J »S£4£ 

t\ s/yn^HfYUitoiBraiRJtoati*, flURttK 

AM x 1 0 ZO cm- a W±T'&4vy=i>gftIg4^-C 
[0 2 6 9 ] ttKttflE^l x l 0 11 cm-'ttJb-C 

c u ©a y r^4 Ltm^ e>*i* f y a >a<tH*si3R 

r# Si: 5 tests. 

[0 2 7 0] *»qaecj:ti», vya>| 



«Ftcs*«r$wrs^ y n >a-fkR^B[jk lt^ y 3 > 

igfb)loc:^!ftT 5 c 4 Cc «fc 0 , «»i£#«te*WI#14«: 

gn/c^y 3>sfkJBS^DaspwtcjfM*rs c 4*^4 
fes. s/c ^y3>K{bjiH*(-cia^^W3^sc4 

tcj:0. «6©H4©WffiK:fffiT*y>^y F 
41M8 $ -a- S C 4 * , y - ^ «tt©ffi«9«: 143^ S 
C4*nU«4ScS. 
[Bffi©1B*&BHJi] 

[■ 1 ] *M9M 1 *5J:CX»2 ©XiWSKff S^£« 

[a 2 ] 1 feJ:^2 <Dmm&micfo6¥m 

C®3] #»H©^y3>afl:« (HCD-Si NJJO 

(EI 4] HCD-S i N©B«*©/iSKatt<fifftt*7S 
fH 

t H 5 ] y 3 >a^tK*©tt*iiS©c m P5i/fte# 

[116] HCD-S i NK©R I El/-FO)ttg^ 
fftt*J«fcc;DCS-S i nm®l8Xti&&7 0 
4R I E U-h^ti 

[H7J HCD-S i N«to#TSTEOS»ft«©R 
1 E ©a!PxiL©J5£IB«fl[te J:^"7 ^^fc-TaaottSFtt 

[B8] HCD-S i NII©ffi«tt©«felgfe??tt 

[09] HCD-S i N«©i/y3>©«£tfc«i*« 
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lis i o i m 2 <Dmmm<Di5imto^mm&&z& 

iL-CJgaUfcfiH/'J 3>»tBI©N/S i lt«fc*»ff 

itJBSUHCD-S i NBOffiBfcitfJSfcBBtt? 

0 0 'CV&l&Lk. DC S-S i NB©*a*H^fc»» 
*fl*3"B 

(H 1 2 ] *«WO»T3©Jttt?B»ecff5MOS h v> 

[ m i 3 ] 3 ©njiyBjg&c^ s m osh7> io 

v>7s *o«a*so***^-rxsitiriiia 

[014] #5fe?B<D® 3 eDHfi&&!BCCffi3 M O S 1^ > 

y- MHSififtR«:^JS0/c«^OISI 14(g) OKM 

[HI 6] ^^it^nn^^^>^fflor^U/c^'; 
>SMtB©»#B«c ©ABBS 

[HIT] Si JW4*JS i » C 1 . »©i/ 3>BffcB 20 

©sua* sb»« <b ^> a >BftB© -5 x^x 

[HI 8] *!|BJOm4CDSlifeI?iJiC^^*5gi*^0$a 
3Sl8tSrx«KBH 

[HI 9] HCD-S i NJ^©$l»JIBu&©C 1 £H<D 

[02 0] #&m®nb®mmicfa&¥m»mm<Dm 
«ib*s*x8Kibb 

[B2 1] «86S i NB©y-*Jra©tt*«ffc*jST 
B 30 
[H2 2 ] Si NBMRB<C£««n^S i NB4>©C 

1 «l£±©KM**7STB 

[(12 3 ] *»w©meojitt«te«4»s!ifiia*isr 

X8WBB 

[112 4 3 *»W«c«6S/i;=i>mtB«c«**i4«5c 
S©S I MS7'P7 7 -f;H&7n1"B 

[12 5 ] *awKH»as/y=i>BftBcc«**is»5c 

SOS I MS7'P7 r -Ol/fcS^B 

[ii2 6 1 *sm®n7®m&mKfa&9i&3M*7fi* 
xtmmm 40 

[(32 7 3 *ft«©»8©«tt«(C«4«ilxe*^-r 

[028] #ft«OBQOXttM«:ff&¥«fl»BOH 
ift&^tt^fcSTXSItfrfflB 
[H2 9 ] #««OB90BtkM(cft&^fMjEB(DH 

[133 0] ft**»Al/Ct»ttl»^»J 3>BIIJI©BB 
4^^BB{fiStt©«*fc5%TB 
[H3 1 ] 8&bi£ti2i>isV 3>»tB©R 1 Eb- 
h ©^B«fl&tt«:*%r B no 
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[H32]RlEU-hii/>j3 >B<tB*©«B«K 
©HttfcnVTB 

[133 3] R 1 Eiar^'J3>BftB©±#*A*-p 

[U3 4 ] #§£tyteJ:Vmi<Di'V3>miim&m>?c 
DRAMOBTrlfilH 

[ B 3 5 ] >8ttB©B£BK A ^ 'J = >BftB 

^i«CJ:Sx^^>^U- h 4©IJB»*5*rB 
[133 6 ] ffG©£BM©£»M«R!Hr*fc«©B 
[133 7 ] l£fc©DRAM-feJU£MOS h-5>^X*© 

B 

[03 8] y^Pa->7>f?:ffll.^LPCVDft{Cj: 

[03 9] ^^aai/7>fiffll^LPCVDSicj: 
*J 'J =3 >B^tB*^lSTS»^©fl6©PflH.'S*»W-f 

[14 0] fit3R©c u e»©c u ebs&5«©bbb 

[114 1 ] t/y^^tBttLPCVDtti^^tJ&rt 
[*?■»©««] 

10 1, 12 1 -i/'Ja^Jfi 
1 0 2--nfflF W>i£tWi 
1 0 3-BIBfeBB (S i 0 2 fl) 
1 0 4-3>*^ h*-Jl/ 

1 0 b-mmn 

1 0 e-s/y=i>BffcB 

1 0 7-T i B 

1 0 8,1 34-T i NB 

1 0 9-waia»e« 

1 1 O-^l/a^BffcB (HCD-S i NJ5S) 

1 2 2-SfflMfcB 

1 2 3-*-£?£BttiMt 

1 2 4-**Mti'!/n>B 

1 2 5-HCD-S i NB 

12 6- l/v^ 

1 2 7-? = -y- h 

1 2 8-OTMtB 

1 2 9-at«IB (LDD) 

1 3 0-<y-H!lfitDCS-S i NM 

1 3 l-»y-a/FW>«JWi 

1 3 2-BIWfeBB 

1 3 3-y-h«M 

1 35-A IB 

2 0 o-y- h«a 

2 0 1 -i/ya^Bfi 
2 0 1' -£BEB 
2 0 3-TE0S»IBBffcB 
2 0 4-TaNB 
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